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MATEMATHKA 
r. A. APTEMOB 


TIPHMEHEHHE METOJIA YATIJIbBIFHHA K PEWEHHIO 
XAPAKTEPHCTHYECKON 3AJAUM KOM JIS YPABHEHUSA 
B 4ACTHbIX NPOH3BOHBIX 2-ro NOPAKA 
rFHNEPBOJIMYECKOFO THA 


(ITpedcmaeazeno axademuxom C. JI. Coboaeeoim 22 1X 1956) 


B pa6ore (') ycraHoBseHo, 4To JWIa ypaBHeHua 
Uxy =f (x, Y, U, DP, Q) (1) 


[ HavaJIbHOM yCJloBuH u|;= u(t), p\l;= p(t), q\:= q(t), 3aqaHHOM BON 
(Bo /, rye / He ABMACTCA XapaKkTepHCTHKOH ypaBHeHusa (1), uMeeT MecTO 
pema, aHaylioruyHad Teopeme Uanvbiruva o AuddepeHivasbHbIxX HepaBeH- 
ex (*). 

B wactosmel 3amMeTKe Mbl TOKa3bIBaeM CIIpaBeJJIMBOCTb yKa3aHHOW TeO- 
ibI JIA ypaBHeHHaA (1) B Culyyae, Kora 3aqaHO 3Ha¥eHHe w(x, y) BAO 
AKTEPUCTHK X =X), Y= Yo. 

Teopema. IIycmb 6 ypaenenuu (1) d@yxKkyuan f (x, y, u, p,q) nenpe- 
HA, UMeemM HeNnpepbleHole NpouseO0OHole nepeo2eo nopAOKA no Bcem nepemeH- 
“uu nonoxcumenbnole npouseodnole fuls>0, fp>>0, fg>>O0 @ obnacmu 
0X KM +4, YoNY NY +B, a >0, BO). Mycme 6 ykasannod 
acmu u(x, y) AeAnemca pewenuem YpasHenuan (1) npu ycaoguu 


U|x—x, = o(Y)s Uly-y, = (x), 2 (Yo) ot D (Xo), (2) 

gynkyuu oy), V(x) NenpepoleHot emecme CO CBéOUMU npouseodnbIMU 

y), ‘v' (x) CoomeemcmeeHHO NPU YoNYNYo +B, HYKXKX%) +a. Mycmo 

ee 2(x, y)—HenpepoleHan yAKyUA, Umeem HenpepoleHole npouséeodHole 

) nopsOKa, yOoeraemeopsem ycaosuam (2) U AeanemcA pewenuem ypae- 
UA 

Zxy =F (% Ys Us Pr + 4% Y)s (3) 


A(x, y)<_0, @ obaacmu tes 
Toeda 6 o6aacmu I 


u(t, 2% Y), Ux (% YS 2x(% HW), Uy Y) Dey ¥), 


paeencmeo O6ydem moroKO Ha noaynpAMmolx X= Xo, YY; Y= Yo 
~ Xo. 

HameTuM JlOKa3aTeJIbCTBO TeOPeMbl. 

Viz ycnosua (2) u Teopempl Ualirnva Ain OObIkHOBeHHOrO Auppepex- 
JIbHOrTO ypaBHeHHA csleqyeT, 4YTO TPH X =X, YoYo MMeIOT MeCTO 
THOIWeCHHA: 


U (Xo, Y) = 2 (Xo Y), Uy (Xo Y) = Zy (Xo, Y)» Ux (Xo Y) > 2x (Xo Y)- 
‘A2KeM, UTO BOJH3H NOMyIpAMOH x = Xo, Y > Y) CpaBe JMBbI HepaBeHCcTBa: 
1) ux (x, y) >> 2x (%, y)s 2) w(%, y) > 2 (x,y); 3) Uy Y) > Zy (%, Y). 
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TlelicrsuresmbHO, HepaBeHcTBo 1) cueqyeT H3 HepaBeHCTBAa Ux (Xo, Y) > 2x (Xp, 
MW HEMPepPbIBHOCTH MIPOMSBORHEIX Ux (X, Y), Zx (X,Y). 

@uKcupya y = y’, No opMywe KOHEYHIX NpupallleHuh Momy4HM u (x, a 
—2(x, y') = (e —%) ux E, y')—2e (By) THE %<KE<x, OTKyAa Bak 
yaem, 4TO u(x, Y) > z(X, Y). 

Hepasencrso 3) cmeqyeT 13 ypaBHeHHA 


fe [uy 0 9") — 29 (6:9) | = Lay 9) — 29 YN GCF FY") 


rye Of /Og o6osHauaet npousBoguyio Of /Og upu x=§& y=y’, a F(x, y’)> 
B TOH yacTH oGmactu J, B KOTOPOM BbINOHAIOTCA HepaBeHcTBa 1) wu 2). 

AHaslOrHv4HO JOKasbIBaeTCA ClipaBeIMBOCTb HepaBeHcTB 1), 2) u 3) Bom 
NOJYNPpAMOH Y= Yo, X > Xp. 

Hepaseuctsa 1), 2) u 3) BEImomHaIOTCA BO BCel oOsacTH J. B je 
yee, IpHHHMawA BO BHHMaHHe MOHOTOHHOCTD f (x, y, U, p, 9) MO TepeMeHH 
u, P,q MW HenpepbIBHOCTh u(x, y), Z2(x, y) WH UX MPOHM3BOAHbIX NO X, Y, I 
TPYAHO MOKa3aTb, TO Ha JOOOM ToyMHoxecTBe GE/ He MOXKET HMETb Me 
HH OHO H3 paBeHCTB: U(x, y) = 2(%,y), Ux(%, Y) =2x(%, y), Uy(%, Y) 
= Zy(X, y). | 

OTHM 3aBepllaeTCA JOKa3aTeJIbCTBO TeOPeMBI. ; 

TlocrpoeHve nocmeqopaTesbHbIX NpvOsM2KeHH K pellleHuIo ypaBHeHus — 
UpH ycuIOBHH 2) MOXHO OCYMIeCTBHTb Tak, KaK NOKa3aHO B paoore (?). 


Kpusopoxckuit Tlocrynuso 
TOPHOPYHbIM MHCTHTYT 10 IX 1955 


WMTUPOBAHHAA JIMTEPATYPA 


1T. A. Apremos, JAH, 102, No 2 (1955). 2 C. A. Vanapurun, Hospi me 
UPHOJHXKeEHHOTO HHTerpHpOBaHUA uppepeHunabHbIX ypaBneHuli, 1950. 
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Hoxaayn Akayemuu nayx CCCP 
1957. Tom 112, Ne 5 


MATEMATHKA 


H. H. BAKHEBHY 
( 


EKOTOPBIE KPAEBbIE 3AHAUH JIA YPABHEHHM CMEWIAHHOTO 
THNA B NOJIOCE H NOJYMJIOCKOCTH 


(ITpedcmaeneno axademukom {C. JI. Co6oneeim 22 1X 1956) 


Y paBHenue C YaCTHBIMH IIPOMSBOAHbIMH BTOPOrO NopsAKa 


J @U | GU au 

yay) sar + Se + {- +0 +ewu=o, (1) 
me a(y), O(y), c(y) — ananutuueckue tbynKuuu or y uw a(y)>0, m=n= 
=2k—1, umm=—1, n=k—1 (R=1,2,3,...), aBaaerca ypaBHeHuem 


MeWIaHHOrO 3JIJIMNITHKO-runepOomMmyeckoro THNa B OOsacTH, CcojepxKallel 
Cb Ox. 
_ PaccmorpHM CJlejyioulve kKpaeBble 3afaun Jia ypaBuenua (1) B mosoce 


— co x¥< foo, —a<cy<B («>0, B>0) (2a) 

IH B OJHOH H3 MoOsJynmOcKocTet 
BEISOM a 60 ee ae P(e 0), (2b) 
—wocr< to, —7<y<+oo («>0). (2c) 


Sayaua 1. B oOnactu (2) HalitH peuleHHe ypaBHenua (1), yqOBNeTBO- 
AIOUee OJHOMY H3 KpaeBbIX YCJIOBUIi 


U (x, Y)yae = Fi(x) (-w<x<+o0, Boo) (3a) 
JI 
U (x, y) ye = Fa (x) (—00 <x < +00, a oo), (3b) 
[ KyCJIOBHIO CKJICHBaHH A» 
lim yan (ey eating gr Ui y). (4) 
y—>+0 v0 


Sajaua 2. IIpeqnonaraa, uto F, (x) u F, (x) — nepwoquyeckne PyHKUHH X 
-mlepHojom 7, HaliTH B oOsacTH (2) pelieHue ypaBHeHua (1), yqoBseTBO- 
aroulee OHOMy H3 ycuoBul (3), ycmoBHio (4) HM NepMogquyecKoe M0 x Cc Te- 
woywom T. Iloq petieHHem noHuMaeTca (YHKUMA, yOBeTBOpPAIONIaA ypaB- 
reHuio (1) B OOmacTH (2) npw y= 0. 

Sagaua 1 peulaeTca c NOMOMIbIO AByCTOpoHHero MpeodpasoBanua Jlanmaca 
| PopMysbI ero OOpamjenusa (?). 

Byyem ropoputb, uTo dbyukuua F (x, y) upunagqnexut Kk Ksaccy E (A, p) 
| HEKOTOPOM IIPOM@XKyTKe H3MeCHeHHA Y, eC MIpH JOOOM y M3 STOrO MIpo- 
fexKYTKa OHA ONpeseseHa NOUYTH AIA BCeX 3HayeHut x(—co<x<_ +00), 
6comOTHO HMHTerpHpyeMa B JIOOOM KOHEYHOM HHTepBasie H3MeHeHHA X 
OBJICTBOPAeT OLe€HKaM 


| F (x, y)|< Me* npu x>+o0, |F (x, y)|< Mer* npn x—-— oo (5) 


ABHOMEPHO OTHOCHTeIbHO y B JUOOOH KOHeYHOM YacCTH NpOMe2KyTKa H3MeHe- 
ma y. Syecb M=const, 4 uw p— AeHCTBHTeJIbHbIe YHCa, NPHeM Alias 
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3To onpeyesenve coxpaHsetca (Cc OUCBHAHBIMA M3MeHeCHHAMH) QA PyHKUAH 


3aABHCALIeH JIMMb OT xX. 
Vimeer mecTo cyleqyiollad TeopeMa CyleCTBOBaHHA pelieHHa: 
Teopema. na cywecmeosanun pewenun 3adauu 1 Oocmamo4uno, umobor 


a) @ caywae Kpaegoeo ycaogua (3a) dynkyua Fy (x) EE (A, wu) u umMen 
npu —o<x<+feo noumu ecwdy npouseodxyio Fy(x)EE (A, pv), File 
6olaa ynKyuet oepanuuennoll eapuayuu npu XyQx< Xe (X1 < Xe) 1 
yOoeremeopsAna oYueHKam 
M\h{'e* npu x> Xz, 
M\hfe’* npu x< Xi, 

b) @ cayuae Kpaeeozo ycaogua (3b) @ynKyun F(x) OonycKkana npodoascenu 
HQ KOMNAeKCNOe BHaYeEHUA x(x =&+ iy), Oolaa peeyanpHa 6 noaoce |7| 
<@ (8), —w<§< +00 u ydoenemeopsaa @ amou nonoce oYeNHKam 

| Fa(x)|< Me npu &— + 00, | Fz (*)|< Mer® npu §—>— x (7 
paeHomepHo omHocumeAbHO fq. 3OeCo 
avy se rs 
oy) = \ y®VaWdy (are Vy = parey). Cy 
J 


G+) FOS] O<r<; 6 


O6osHauuM yepes f;(x) H300paxKeHua F; (x) mpH ABycTOpoHHeM rpeodpa 
30BaHHH Jlansiaca: 
+00 


fi (x) = \ F;(x)e7P* dx (p=s-+ is). (9 


—oo 


Ilycrb w(p, y) —pelienve OObIkHoBeHHOro jupepenvasbHoro ypaBHe+ 
HHA 
au 


art {-t+ow) + pura) +eW}u=0 (eh Po all 


-YAOBAeTBOP AlOWee OJHOMY M3 KpaeBbIX yCJIOBUL 


u(P; Y¥)|y—— = fi (P) (11a), 
WJM . 
U (DP, Y) |ya—« = fe (P) (1 1b) 
(COOTBETCTBEHHO B .CJTyyanx (3a) u (3b)) Hw. ycnoBHIO | 
lim yu (p, y) = lim y-"-4u(p, y). (12) 

y—>+0 y—0 


Takoe pelieHve cymecTByeT 4 eMHCTBeHHO. Oxo paBHo. f, (p) uy (p, y) / us (p, B)! 
B cayyae (lla) u fa (p) us (p, y)/ui(p, —«) B cayyae (11b), rye uy (p, y) —} 
pemeHue ypaBHenua (10), yqosmerBopaioujee ycnoBputo (12). 

Ecau B nomoce A< Rep<u KommsekcHolt p-mlocKocTH pacmomoxKeHbI: 
OCOOEHHOCTH (MOVOCKI) Py = Sp icp, (R= 1, 2,...,1—1) hynxuun w(p, y) 
TaKHe, YTO Sp—1< Sp, TO MPH, BbINOJIHCHHH YNOMAHYTHIX JOCTATOUHBIX ycJIO- 
Bu cymectByeT /(/ >1) pemlennit saqauu 1: 


C+ico 
"ae 
Un ¥) = ger \ wl, y)ertdp (sia<e< sn), (18) 
c¢—ioco ' iad 
rae R= 1, 2, 4. winds * Sp he, SSE U aslo 6 Os CRO yroqHO MaJo. 


Una JokasaTebCTBa HCHONb3yIOTCA aACHMNTOTHYeCKHe BbIPaxkeHHA [WIA 
JIMHEHHO H€3aBHCHMbIX pelleHul ypaBHeHusa (10) npu |p|— oo, nomyuennpie 
JTanrepom (2). em 
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Pemenua U, (x, y) yAoBNerBopsloT mpu x—>—+-co ycuoBHAaM 


y-" 1 Un (x; y) CE (Sra, Sx) (14a) 
-& SY <P, —wo<y<B, —a<gy<+ oo coorsercrsenno B cayyasx 
), (2b) u (2c), 
0U ou 0?U ¢ 
jz ECE (Sny Se), GEE (Sra Sn), Gat E (Sra Sx) (14) 


-atecy<B—s, —w<y<fp—e, —ate<cy<+00 coorpercrBeHHo 
cmyyaax (2a), (2b) u (2c)). 

Bepua cueqyioujad TeopeMa O eHHCTBeEHHOCTH pelleHusa 3ayauu 1: 
Teopema. Kaodoe us pewenuii Ux(x, y)» 3adauu 1 eduncmeenno 
KAacce Pynkyul, yOoeremeopsroujux ycaceuam (14). 

CripapeIMBOCTbh aTOL TeOpeMbI cJleyeT u3 TOrO, YTO ecu pelleHue 3a- 
uu 1, yqopseTBopsiomee ycuopuaM (14), cymjectByeT, TO ero MOxKHO Mmpel- 
ABHTb WHTerpaviom (13). 

Hakouen, JerKO yOeAUTbCA B ClpaBeIHBOCTH CJlIeqyloUlei TeopeMbl O He- 
€PbIBHOH 3aBHCHMOCTH pelle€HHA OT KpaeBoro 3HayeHHA. 

Teopema. IIycme F;(x), Fj(x) (j=1 usu 2)—qyaKyuu, ydoerem- 
psoujue Oocmamounolm ycaoeusm cytwecmeoganun peuienua, Up, (x, Y), 
(x, y)— coomeemcmeyroujue pewenua. To2da Oana CKOAb YeodHO mMaanozo 
>0 cywecmeyem maxoe 6>0, umo 


0°U, (x,y) 0? U, (x,y) 


eek—-* npu x>0, 
| (15) 


Ox4dy?—4 ax%ay?—4 sek | pula 0; 
PiU eee. re), lek yee ly oe, nL, 
Ab CKOPO pe 
| Py (x) — Fj (x) | <6 (16) 


6HOMEPHO OMHOCUMENLHO X 6 AKOOOM KOHELHOM NpomeocymMKe USMeHCHUA X. 
Ecam MHTepBadl H3MeHeHHA y OecKOHeYeH, TO JIN TOrO, UTOObI ToceqHAA 
opema OblvIa ClipaBeJIMBa, HYyKHO J[ONOJHHTeEIbHO MpeANOJIOKUTb, TO 
PPHUHEHTHI ypaBHeHHaA (1) yAOBJeETBOPAIOT HEKOTOPBIM JONOJIHHTeJIbHbIM 
~IOBHAM TIPH Y—-> co. 

~ Onenku (15), BooOmle roBopsx, HepaBHOMepHbI M0 Xx. OHaKko, eCJIH Sp <0 
Sp O (Sp1<( Sp), TO HeMpepbIBHaA 3aBHCHMOCTb PellleHHA OT KpaeBcro 
iaveHHA paBHOMepHa 0 x npH —w<x< +o. 

Sameuaunue 1. Tlomumo ocoGennoctei, coplaaiollux C OCOOeHHOCTAMH 
(p), KOTOpble JiexKaT BHe Homochh A<C Rep<cu, dyHkKuHA wu(p, y) MoxeT 
METH IIOJHOCbI, COBMAaqalollue C HYJIAMH Uy (p, 6) B caygae (lla) u u,(p, —«) 
cayyae (11b). Oyukuua u,(p, 8) Meer aCHMNTOTHYCCKH SKBUAUCTAHTHY!O 
2CKOHEYUHYI0 B OO€ CTOPOHHI MOCeMOBaTebHOCTH HyJleH Ha elicTBHTeJbHOH 
SM KOMIVJIeKCHOH p-mulocKocTH. Kpome Toro OHa MO2KeT HMETb JIMIIb He 60- 
e€ veM KOHeUHO@ MHOXKECCTBO MHHMbIX KOMIIVJICKCHBIX HyJIeH, JIeKalllHxX Ha 
HuMoH ocv. Ec BbIMOJIHAeTCA ycCJIOBHe 


REED BO _ £0 (y)— 50" y) +e) <0 npn O<y<h, (17) 
0 MHMMBIX KOMIJICKCHBIX HyJeH Her. Jia tbyHKWHH uy (p, —%) OCH p-IJ0- 
KOCTH MeHsAIOTCH pomasmMu (ycmoBHe (18) JouKHO BHITOMHATECA Mp —4< 
SY < 0). 
3ameuanue 2. Ecuu MHMMas OCb KOMIJIeKCHOM p-MuIocKocTH cBoOo,Ha 
r ocoGeHHocTeH u(p, y), TO TeOpeMbl O CyIeCTBOBaHHH, €MHCTBeHHOCTH 
ycTOHuMBOCTH peleHHs OyyTC COOTBETCTBYIONIMMH M3MeHCHHAMH BepHbl U 
TOM CJlyuae, eCJIM BCIONY 3AMCHHTb 9KCIOHEHIMaJIbHbIe OWCHKH ONWeHKaMu 
una M/|x% (y>1). Toxasatempcrso ocHoBaHo Ha NpMeHeHHH Mmpeodpa- 
Banu Dyppe. (s=0 B dopmyue (9), B hopmyse (13) c= 0, u ona ompe- 
eMeT OHO pelleHHe, S,—1 = S, = 0 B oneHKax (15).) 
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3ayaua 2 pemiaetca metogom Pyppe. Ilycrb Vp (Y), We (y) — peuleHuA ypai 
Henna (10) npu p=i2ke/T (k=0,1,2,... aA Uni), B= 2 | 
It Wp (y)), YHOBMETBOPAIoNyMe ycuoBHio (12) H OMHOMy H3 KpaeBbIX YCJIOB 


0, (Y)lyug => pe (Y) Lyng = TE» (18 
JI ‘ 


(WL =e Oe = (18 


rye gW), rU) — KoadppunuenTal @Dypbe pyHkKuHH F , (x) (j ='1>2)" oom 
CTBeHHO 110 KOCHHyCaM HM MO CHHYyCaM. 

Takue pelleHHA CyMecTByIOT HM CMHCTBEHHbI 3a MCKJIOYCHHEM OTJCJIbHBI 
3HayeHult B(x), MHOXKeCTBO KOTOPbIX He Coulee vem cueTHO. Jina MocmeqH 
snauenult B(x) 3aqaua 2 mocraBuieHa HeKoppekTHO. Hasuuve TakuxX 3HayeH 
8 (x) CBA3aHO C HyAMH (PyHKUHH UW, (p, B) (u,(p, —&)), JexkallHMu Ha MHMM 
OCH p-IJIOCKOCTH. 

Ecau 3aqaua 2 koppekTHa u 

a) B culyyae KpaeBoro yclopuA (3a): Fy (x)—NepHoquyueckan yHKUA 
MMeIoulad MOUTH BCIOAy MpousBoqHyy, Fi (x) — yHKUHA OrpaHHueHHOH B 
pualuu WIM yoBmeTBopAeT ycoBHio JIlunmMua Nopayka O<v<l; 

b) B cayyae kKpaeBoro ycuopua (3b): Fy(x) up x =&+ iy peryaap 
B tosoce |y|< (8), —c <&<-++ co MW NepHoquuHa mo § c MepHoyoM 
TO @(MHCTBEHHOe pellieHve 3aqauu 2 npefctaBsaeTca payqom Pypbe 


O(a, y) = — + d {oe (y) cos = + wp (y) sin eee \. 
k=1 


PemleHue HelpepbIBHO 3aBHCHT OT KpaeBoro 3HaueHHs. : 
PesyiIbTaTbI HaCTOMUeli paOoTbl HU MeTOJbIl, pa3BHTbIe B Hel, MOK 
HCHOJb30BaTb JIA H3YYCHHA OeCKOHeYHO MaJIbIX H38rHOaHHH (*) MoBepxHocTe 
BpalleHHA HM BHHTOBbIX MOBePXHOCTelH, TaycOBa KPHBH3Ha KOTOPbIX MeHA 

3HaK. 
Tlomp3yrocb culyyaeM BbIPasHTb GJlarofapHocTh upop. B. VW. Jlesuny: 
OKasaBUeMy OOJIbUyIO MOMOMb IPH BbINOJHeEHHH HacTOAMel padorni. 


TysbcKHii rocyapcTBeHHbIi Ilocrynusio 
neqaroruyeckult HHCTUTYT 21 V 1956 


IMTHPOBAHHAS JIMTEPATYPA 


CTOpOHHero MpeoOpasoBanua Jlannaca, 1952. * R. E. Langer, Trans. Am. Math. Soc 


1B. Ban ep Ilonb, X. Bpemmep, Onepaiunonnoe ucuncienve Ha OCHOBe JB 
37, 397 (1935). %H.B. E@pemos, Yen. mare. nayk, 8, 2 (24), 101 (1948). 
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Jloxnaago Akayemun nayr CCCP 
1957. Tom 112, Ni. 5 


MATEMATHKA 


3. WH. BHIJIOB 


PA3SJIOWKEHHE NO COBCTBEHHbIM ®YHKUMWAM CHCTEMbI 
JUPSEPEHUMAJIbBHbIX YPABHEHHHM BTOPOTO NOPAKA 


(ITpedcmaeaero axademuxom H. I. Ilempoeckum 28 1X 1956) 


Visyyaerca CNeKTpasIbHOe pasJlowKeHHe JIA ONepaTOpOB, MOporx*eHHbIX 
cTemol ud tepeHynaNbHblxX BbIPAXKeHHI BTOporo MopsyKa 


L(y)= —y"+P(x)y (0<x<oo), (1) 
eulyyae, Kora BeWeCTBeHHad CHMMeTpHuecKas MaTpHua #-ro NopsyKa P (x) 
MMHpyema B HHTepBase (0,00). OTa 3amMeTKa ABJIAeTCA MpoOomKeHHeM Tpe- 
Wyle 3aMeTKH aBtopa (?). 
Bpeyem cuieqyroujve oOosHayenns. Ilycth Ly oG6o3HadaeT onepaTop B IIpo- 
panctse L?,(0, co) CyMMHpyeMbIX C KBajpaTOM HOpMBI BeKTOp-(byHKUHi 
x) = {yi (x), Yo(X),--+>Yn(X)}, MOpoxennE yuddepenuuasbHBIM BbIpa- 
2HHeM (1) H KpaeBbIMH yCJIOBHAMH B Hywie 


y" (0) = Gy (0) 
— 2PpMHTOBa MaTpHila). O6osHayHM yepes Q(x, s), Q,(x, s) (s? =A) sm- 
HHO He3aBHCHMble pelleHHA MATPHYHOTO ypaBHeHHua 


1(Y)—iY =0. (2) 
agee, O6O3HAUHM Yepes & (S), &(S),...,&,(S) COOCTBeEHHDIe 3HaYeHHA 3a- 
14H: 

[Aj (s) — A2 (s)] p = 0, (3) 


He 

A, (s) a Q (0, s) =o Q, (0, S), 

A, (s) = O, (0, S) — 69, (0, S). 
ycTb, HaxkoHell, 2; (x, s) =—Q, (x, s)&(s) +0, (x, s), i=1,2,...,n. 
[pu ycJIOBHU, ecIM 3ajjayua Ha CCOCTBeHHbIe 3HayeHua (3) MMeeT MOJHYIO 
HCTeEMy OPTOFOHAJIbHbIX COOCTBEHHBIX BeKTOPOB 9,(S), 2(s),.--,Pn(S), 
MpaBeMBbI CeAyIOUlMe TeOPeME!: 
Teopema 1 (papencrso IlapceBauna). Jaa ecaxoli eexmop-dynk- 
uu f(x), npuxadsescauyett Li,(0, co), cnpaeedaueo paeercmeo 


oa 


\ FQ) Pde = 


Oo 


ro) roc) > 1p (Ss) ; (s)e; (s) 0,6,F (s) ds 
=) re a 
lita 9 SR OP+D Melle? 


i=1 


Pu 

A} 
oSe—19 
= 
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co 
20e &, = \ (fs Yr) dx; Yx—cobcmeennan ynkyur Lo; Cy, C2,.. +, Cn — N00 
0 


AHHblEe 4UCAQA, 
‘ n 


i, F(s)=1.i.m\Q; (x, s) f (x) dx. 


0 


(CumBou |.i.m. oGo3HavaeT NpefeI B CMbICJI€ HOPMbl B THJIbOepTOBOM Ip 
CTPaHcTBe, ‘MOpoxeHHOM CIeKTpaJIbHOH MaTpHileH onepaTopa Lp. Cm. | 
3TOoMy MOBoly (°).) 

Teopema 2. J[an sdpa K(x, &, w) pesorcsenmelt onepamopa Lo chy 
eeOnueo uUNMeepanonHoe npedcmaezenue (Imp = 0) 


oO 


? bo y Q,; (%, 8) P; (8) 0; (8) 662; (&, 5) 
z a 
K (x, & w) = eee 31 rn 
=" Oa») SI yi IP? ax é ea] Sa E() +4 ile; Ile; | | 
0 


i=1 


Humeepaa @ npaeoti 4acmu amoezo pasexcmea cxodumca adcoatiomnHo U pae 
MepHO OMHOCUMeAbHO x, & 6 OOnacMU DOK xX, EO. 

IIpu oKasaTesbcTBe 9THX TeEOPeM IIPHMeHAeTCH MeTOA, MpeAOKCHH 
M. A. Halimapkom B ero paOote (7). [IpHpegemM OCHOBHbI€e MOMECHTbI OKa 
TeJIbCTBA. 

JIunefino HesaBHCHMble MaTpHUHBIe peenun OQ, (x, s), Q(x, S) ypaBH 
Hua (2) CTPOATCA TaK, YTO OHH YOBMeTBOPAIOT ACHMMTOTHYeECKHM (opMy Ja 
mp x—>0o 


Q, (x, s) = eS* [1 +0(1)]} 
PaBHOMePHO OTHOCHTebHO S,|s|>r>0, Ims > 0; 


Q, (x, s) =e-** [1 +0(])] 


PaBHOMEPHO OTHOCHTEJIbHO S, 
IIpH s—>oo 


Q, (x, 8) =e [1 +0 (1/s)], Qa (x, s) = e-S[1 +0 (1/s)] 


PaBHOMEPHO OTHOCHTeIbHO X¥, OS x¥ <i ~w. 
IIpH MoMoulM 3THX (OpMys HaxoquM aCHMNTOTHYeCKHe (opMyJIbI AW 
COOCTBEHHBIX (PYHKUHH KpaeBol 3aqauH B KOHeYHOM uHTepBasie [0, b] 


L(y) —hy =0, y’ (0)'— 6y (0) = 0, y (6) =0. 


Co6crBenHble 3HaYeHHA STO KpaeBoH 3aqaun OdpasyioT nN GecKOHeUH 


S\> fF 0; bis 0; 


( 


nocuegopatembuoctelt {A}, i= 1,2,...,n, R= 13 2933 0: .4 Takexivare 
1) cee FoI? gt WR a er ad pers 
k [Sk » Sk b bi In (5 Ss b o(1)! 


mipu b->o., 

JlonyctTuM, ro 3aqjaua (3) uMeeT NOMHyO CucTeMy COOCTBEHHBIX BeKTC 
POB 01 (S), P2(S),.--,Pn(S); Torga coOcTBeHHbIe yHKunH Kpaesoli 3ayau 
(4) onpeqeaiotca C TOUHOCTHIO JO NocTOAHHOrO BEKTOPa C.s= (Cy, Co, . - 
M pH 6->co yfoBserBopsloT acummToTH4eckuM (popMyviaM 


Hralx) = QQ} (ey seo lseeeo(l), & stuns a wee 
i=} 
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lee, JI COOCTBEHHOH (yHKUMM y (xX, 8) KpaeBoli sayjaun (4), coorBeTcrBy- 
mei COOCTBeHHOMy 3Ha¥eHHIO A=s?, s>0, npn b->0co ciipaBeMBa 
MMITOTHYeCKand (opmMyuvia 


fos} n 


5\ ly s)Pdx= DeOP+D Ie OPlek+od) — &) 


0 i=] 


BHOMEPHO OTHOCHTeJIbHO s, OKS< ow. 

Jlanee, onepatop Le camoconpsxeH MH CHeKTp ero Ha OTpHUaTebHOH 
wIyoch A >>0O AuckpeTeH HM CHH3Y OrpaHHyeH, a Ha MOMOKUTebHOH Nomy- 
u }>O0 nenpeppipen (1). YuuTpiBad 9TO H MOJb3yACb aCHMMTOTHYeCKHMH 
)PMYJaMH JI COOCTBEHHbIX 3HaAYCHHH H COOCTBCHHBIX (yHKUHH Kpaesoli 
Maun (4) u opmysioH (5), 3 COOTBeETCTBYIOUIMX CNeKTPaJIbHbIX MpefcTaBse- 
IM JIA KpaeBoH 3aqaun (4) NpesenbHbIM MepexoqomM mpH b->oo MbI MpH- 
yMMM K TeopeMaM liu:2. 


Bawkupcekuli rocyxapcrBeHHbiii Tlocrynuso 
mearorHuecku HHCTHTYT 10 XII 1955 
um. K. A. Tumups3esa 


IMTHMPOBAHHAA JIMTEPATYPA 


13. HU. Buraos, JAH, 99, No 4 (1954). * M.A. Haitmap rk, Tp. Mock. matem. 
., 3 (1954). 3 HW. Kau, 3an. Hayun.-ucen. wucr. Marem. H Mex. H XapbK. MaTeM, 
m., 22 (1950). 
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Jloxaann Akagemunu nayx CCCP 
1957. Tom 112, Ne 5 


M. C. BPOACKHM 


OBPATHAS 3AQAYA JIS CHCTEM JIMHEMHBIX | 
JIM®OEPEHI[MAJIbHbIX YPABHEHHA, COJEP)KALMX TAPAMETR 


(ITpedcmaeaeno axademuxom H. I. Iemposcxum 19 IX 1956) 


Paccmorpum cucTemy JuddepeHinaJbublIx ypaBHenul 


n 
dy; iN ; 
a =e Dd Oy (s)y; (6 =1,2,...,m 04 <I), ( 
{=1 | 
rye }— KOMIIIeKCHbIM Mapametp, u oOosHauuM udepes W (x, A) dyHyamer 
TaJIbHy!O MaTPHLy pellueHHH STOM CHCTeMBI: 


EWN) 5 b (x) W (x, ), W(0, A) sel (6 (x) = Il by (x) 11). 


B uactrosmel craTbe yCTaHaBJIMBaloTCA HeKOTOPble OCTaTOUHbIe yCJIOBNH 
IIpH KOTOpbIxX KosdiPuuneHTH 0;; (x) cucrembl (1) OHOSHAYHO BOCCTAHAaB rf 
BaloTca 110 Matpuue W (A) = W (J, A) 

I. Byyzem ropoputTb, 4TO KBaypaTHad MaTpuua-pyHkuua W (A) npunaga 
#«uT Ksaccy M*, ecuu OHA YAOBNeETBOpHeT CuIeQyIOWLMM ycuIOBNAM: 1) 9m 
MeHTHI MaTpHubl W(1/z) saBaaioTCa WeubIMM (yHKUWAMH OT z=I/i 


2) limW 0.) =1, 3)W0)W*Q) =F pu Imi =0, 4) WO)W"Q) >I np 


Imi > 0. V3 ycnosui 1)—4) cueqyer, ¥TO paslo%wKeHHe MaTPHUbI-yHKUs 
W (A) B pA NO OTPHWaTeJbHbIM cTemeHaM A uMeeT BUA W (A) =I - 


1 ' 
ae H+..., rye H —»2pMuToBo HeOTpHaTesbHad MaTpulla. Cmreq MmarTpD 


ub! H yCJIOBHMCA Ha3bIBaTb BECOM MaTpHubl-cpyHKunH W (A). Econ W (A) : 
=WeA)WiA) (WiQsEM*, WeQA)EM"*), To matrpuuy W, (A) 6yqem nase 
BaTb JC JHTeCMIeEM MaTpHubI-PpyHKonH W (A). 

PaccMOTpHM JIMHeHHbIM OrpaHHyeHHbIM onepatop A, JelicrBylomlui B rudl 
Oeptopom mpoctpanctse H. Byyem orHocuTb onepatop A x xasaccy Kj 
ecu: 1) cnekTp omepatopa A COCTOHT M3 OHO HIUb TouKH O, 2) npocrpal 


A 

cTsO. E = a Hl KOHeYHOMepHO, pHyemM Bce coOcTBeHHBIe 4Mcaa 
A—A 

i 
ABJIACTCA MIPOCTbIM, T. e€. H coBmayaerT c 3aMbIKaHHeM JIMHeMHOL O6ONOUKH BEF 
TOPOB Bua Ape, (n= 0,1,2...; a= 1,2,...,7r), rye e,— opTonopmupo 

es * 
BaHHbIl Oa3HC COOCTBEHHBIX BEKTOPOB onepatopa dees Bee (Se, 
i i 


* 
(«= 1,2,..., 7) onepatopa B E MoJlO%KUTebHEI, 3) onepaTop 


| 


= sex). Uncno 1 = > ©, OyeM Ha3biBaTb He€IPMHTOBBIM cme qo: 
a=0 | 

onepatopa A. Kaxjaa matTpula-cpyHKuna 
W QQ) =/—ill | (A — Eye, €g) || IL*, 


rye I1—nponspompHas KBapaTHad uM NpAMoyrosbHad MaTpuua, yAOB.I 
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Q) 
srioulad ycuosuro [I*IT] = Q, O= My , Ha3sbIBaeTCad XapakTe- 
mG); 
muacreckou (1,2) aaa onepatopa A. Ilycrb H,y—nekoropoe 
IpoctpancTrso B ff, Py—omeparop mpoeKTupopaHua wa Hy, A,— 


TBYIOWLM I ne Hy  omepatop, A KOTOporo Any =e6Al 
0 » 

Hy). Ecnu e©) (x = 1, 2,..., ro) —OPTOHOpMH poBaHHbIli 6a3sHc COOCTBEHHbIX 

| A,— A} 

OpoB onepaTopa Ay B  nognpocrpancrpe EF, = ———°H,, ‘To 


l 

Hila -(py HKILHA F 

. + * 
(X) = J— ill | ((Ao—AE) te, ef) 1 5 (Ip = WU, Up = Il (Ca €%°) Il ) 
leTCA XapaKTepHCTHYeCKON Id ONepaTopa Ay HM HasblBaeTCA Mp OeK- 
H (7) Marpuupi-cbynkunn W (A) Ha Hp. 
feopema 1. [aa moeo «mobo mampuya-dyrxyua W (dA) npunadaze- 
a kaaccy M*, Heo6xodumo u Oocmamouno, umo6bel OHA AeAAAAC’ XapaK- 
wemuLecKOu OAA HeKOMOpo2o onepamopa, npuHKadaAenatyeeo Kaaccy K*. 
Teopema 2. Ilycme W ()) — xapakmepucmuueckaa mampuya-ynKyun 
amopa A€K*, deticmeyroweeo @ npocmpancmee H. Jaa mozo umob6et 
puua W,(A) 6oiaa deaumenem W (h), Heo6xodumo u Oocmamouno, umobol 
HAANACH Npoekyueli W (A) Na HeKOMOpoe nodnpocmpaxcmeo H, C H, 
puaHmHoe omHOcumMeAbHO A. 
Caja MaTpuua-pyHKkuna W(A)€M*, umerouan sec /, fonycKaer 
sTHIVJIMKaTHBHOe lpeyctTapsenue (*) 


l 
Fay i 


, . oy ae) AE =O AEy AB, 
: Wa) = \ e* = lim & i mes ls (2) 
0 At 0 


ra 
E (t)= \e (x) dx, b(x)— HeKOTOpad SPMHTOBO HeOTPHaTebHad CyMMH- 


0 
lan ua [0,1] matpuua, gua xKoropo# s,b(x)=1, 0O=t)<t<... 
Ctp=l, AE, = EF (tr) — E (tas), Aten = tn — tn_y. M3 mpegcrapnenus (2) 
yet, uTo || W (A) | evil. U3 storo xe npeycTaBseHHA BHAHO, YTO MaT- 


1 
<P BY 


i-cyHKuua W (,) uMeeT JemMTeJb \e mo6oro Beca 1, <l. 


0 a 

Teopema 3. ITycmo mampuya-dyxxyua W(K)EM* u umeem eec I. 
tL Ova atobo2e0 ¢ >O0 Hatidemca nocraedosameronocmb h;,—>0, Oa KOMOpoU 
r,,) {| > e(-®)/An| (2 = 1, 2, 3,...), mo W (A) umeem odun u moroKo OOUn 
menb Oannoeo eeca 1, <I. 

Joka3aTesmpbeTBo. Bcumy Teopempt | MatTpuua-dyHkuua W (A) 
(eTCA XapaKTepHCcTHUeCKOl Aa HekoToporo onepatopa A € K*. Hycrh Wy(A) 
(4) — aqenutem marpuupi-pyuKunn W (A), wMeromtue omni Bec Jy. 

, 
iy Teopempt 2 W,(A) wu W (A) cary2xKaT poekunamu W (A) Ha HeKoTO- 
: HHBapHaHTHble moy_mpoctpanctsa H, u Hy, onepatopa A. B (*) moKasa- 
YTO IPH YCOBHAX OKaSbIBaeMOH TeOpeMbI onepaTop A ABAAeTCH OMHO- 
OUHBIM. CreqoBaTesbHO, OAHO 43 NoOANpoctpanctTB H,, H, ABMAeTCA YaCTbIO 
oro. Tak Kak onepaToppl A, u Aj,, NopoxkeHHble onepaTopom A coot- 
tf 

TBeHHO B 1, u Hi, UMeIOT OOH HespMuToB cyieyq 1;,, TO H = Hj, u m0- 
y W,(A) = Wi(). 7 

I. Cuctemy quddpepenivaIbHbIX ypaBHeHHH 


dy ree ; f 
) de = Ou (i= 1, 2,...,0 0<*</) (3) 


Ka3 1159 801 


n 


6yeM HasbiIpaTb HOPMUPOBAaAHHOH, ecaM Cuey > bit (x) = 1. Ecam cnet 
im 
n 


Ma (3) He ABUAeTCA HOPMMpOBaHHOH, HO CJley >» 6; (x) MOUTH BCIOLy OTA 

i=] 

yeH OT HyJIA, TO '@ MOXKHO HOPMUpOBaTb, UPOv3BeAA 3aMeHy He3aBHCHMO 
xn 

mepemenHoro ¢ = \ bu (x) dx. 
0 i=1 

Teopema 4. ITycme na ceemenme [0,1] sadaHol Ose HOpMupOoéaHn) 

cucmemol Ougdqbepenyuanonolx ypasHeHul 


d 
te id oY (x) yj), GLa id OP (x) ys, 


y Komopolx mampuyer koapuyuenmos 6) (x) = || bY? (x) | uw 6° (x) = | OO 
apMUmMOo6O HeompuyamerbHol, npurem yHKyuu an (x) o62a0atom abco.somi 
HENPePbIEHOIMU NPOUSBOONbIMU Nepeo2o NOpAOKA U pake mampuyol 6 (x) i 


gen eOuauye npu Kaocdom x€[0, I]. Yepes W(x, ) u Wa 
o603Hauum gyHOamenmarbHole mampuyol peweHu amux cucmem. Ea 


WE NSW" ED), m0! (x) 8 OF (x). 
JokasaTeAbcrTBo. ecu ACHMIITOTHKY peleHHi mepBok 


cuctem (4), Haliqem, uro mMaTpuna-cyHKuua W™ (1, d) ygoBneTBopser ye 
BHM TeopembI 3. Tak Kak 


£ aetin(xy rite 
\ , By = (0? at (i 2105) 


0 


wi) Co 


oy * 


to W (x, 2) w W(x, 2) spamorca gaa matpuubi-pyakuna W"(d,)) 
WMTeNAMH OfHOro HM Toro xe Beca x. B cuny Teopempr 3, W™ (x, d 
=W)(x,) mpu Ka2KJOM (bukcupopaHHom x€/[0,/], wu, cseqoBaTewb 
b (x) == 5 (x). 
Teopema 5. JIlycme wa ceemexme [0, 1] sadanoi Hopmuposanit 
cucmemot Ouddepenyuanonox ypaenenuti (4), ede b® (x) — a9pmumoeo Het 
puyamencbnaa mampuya Cc cyMmupyemoLMu anemenmamu, a mampuya b” (xy 
=E" (x)= E(x), E(x) = IE (x)... En (x) ||, apuvem eexmop &(x) coxpanaem| 
Kanc0OM Us NpomencymKoB [X;-1, X;] NeKoMOpoeo pasbuenuAO = X)< xy </ 
»+<X%p =/ nocmosnnoe suauenue &. Ecau cpedu eexmopos ©, &2), 
...,8” nem Oeyx cocedxux esaumno opmoeoxanonox u W (1,2) = WI 
mo BO (x jes B(x), | 


JloKasaTeaecrTBo. lak wax ee (i= 152%. Lae M 
pula-pyHKkuna 

(1) 6 i | 

Ver d) = exp [= gp)" exp]... exp[=2” eo ¢ Ax,| exp |= ee Ax| | 


sites RW | 
= [J + §!?) camer eis 

® ies ‘ i as 
LE aE eh ay) Lp ADE (eh 1)] 


CHOBa YMOBJETBOpAeT YCOBHAM TeopeMbI 3, H K Hei MOXHO. NpHMeH 
paccyX]eHHa, TIpHBe,eHHble B Teopeme 4. | 
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CUeYIOULee YTBEPKCHHE ABUIAETCA CeEACTBHEM MOcueqHell TeOPEMBI. 


ycme Aj, Az,..., An, By, Bo, ..., Bm — 9pmumoeo Heompuyamearonvie 
Ipuljol Nepeozo panea, yOosAaemeopsHiOLyUe YCACBUAM 


Reed al Aree Ale A Ane Unie, Senge Di 
SpB phil] = 12+, m),o Buse Bag t= 1) 2pgehm 17, 


O,- ++, %n, Py, 89,..., Bm —AeKOMOpole NnonooKUumMeAbNoIe 4UCAa. Ecau 
| AWOOOM Z BbINOAHHEMCA paeercmeo 


e2%Ae2%2A2 a 8 e2%nAn = e78:Bie2B2Be ae e278 mB , 


# 


= fn, a; = B; u Ars By(t=el eric. 5n). 


OjecckH rocyapcTBeHHBIi mefaroruueckuii HHCTHTYT Tloctynuao 
um. K. JJ. Yuruuckoro 20 1V 1956 


UMTHPOBAHHASH JIMNTEPATYPA 


But HU, Matem. cOopxH., 34 (76), 1, 145 (1954). *M.C. Bpogackua, 
50). * B.T.Moranos, JAH,72, N5 (1950). *M.C.BpoackuHa, 
(1956). 
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Jloxnann Akayemuu nayrx CCCP 
. 1957. Tom 112, Ni 5 


MATEMATUHK 
Ba. ETOPOB . 


O METPHYECKOH PA3MEPHOCTH TOUEUHbIX MHODKECTB * 
(ITpedcmaeaeno axademuxom II. C. Aaekcandposeim 14 IX 1956) 


Metpuueckad pasMepHOcTb TOYeETHOTO MHOKeCTBA A (dm. 
€CTb HaHMeHbIlee IMCIO fF TaKOe, YTO CYWIECTBYeT CKOJIb yYrOQHO MaJIbIit CAB 
MHoxecTBa A B. JJOKaJIbHO KOHCYHbIN NOJHIIp pasMepHocrTH fF. | 

B 1926 r. II. C. AmekcanyposbiM OblJla QOKasaHa OHA H3 OCHOBHI 
TeopeM TEOPHH pa3sMepHOCTH: . 

Teopema o6e-cyBpurax (1). Lua ecaxoeo Komnaxma © umeem mect 
pasexcmeo dim ® = dm® **, 

Hegasyo K. A. CutuuKos (7) qa mpumMep MHoxectTBa AC E%, qa KOT 
poro dmA=1, a dimA =2, pemmB Tem caMbIM MpoOslemy, MOCTaBJIeHH} 
I]. C. AsexcaHyzpospim B 1935 r. B oOmjem culyyae MOXKHO TOJbKO YyTBE 
*KaTb, ato dm A <dimA. Paseucrso dmA=dimA sBpmomHaetca Ta 


M Jit Tex MHOxwKecTB ACE", y. Kxoroppix dim[A]=dim A  (qoKasal 
K. A. CutHukospm (?)). Orcioqa H 43 Toro, 4TO MO60e TOYeYHOe MHOXKECT 
MOXKHO TONOMOPHYeCKH BJIOKUHTb B KOMMaKT TOH 2%Ke pasMepHOcTH (Teopel 
[ypepuya (°)), cleqyeT, UTO METPHYeCKad Pa3MePHOCTb He ABJACTCA TOMOM 
rMueCKHM MHBapHaHToM. Ho ona coxpaHseTca MPH Tak Ha3bIBaeMbIX paBH 
MepHbIX TOMeOMOpdH3MaX, T. €. IPH B3aHMHO-OJHO3HAYHBIX HW B OG CTOPOR 
PaBHOMepHO HeMpepbIBHbIX OTOOpaxKeHHAX. OTO JerKO BbITeKaeT U3 CEL 
mero OMpeyesIeHHA MeETPHYeCKOH pasMepHOCTH. 

MetpuyeckoH pa3MepHOCTbwW MeTPHYeCKOrO MpocTp 
cTBa R Ha3sbiBaeTCA HAHMeHbIUee YHCIO fF TaKOe, YTO MPH JHOGOM e 
CYWeCTByeT OTKpbITOe MOKpbITHe MpoctpaHctTBa R kpaTHocTH <r-+ 1, Kaxkye 
9JIEMCHT KOTOPOrO MO AMaMeTPY MeHbILIe ¢. 

Coyep2kanHe paoorbl cOcTaBJIAIOT CyeAyroulHe MmpessomKeHus. 


1. Ecau A— mxootecmeo npocmpaxcmea E", mo Onan onpedenenun me 
puueckou pasmepHocmu samozo mHoOoKecmea Oocmamo4HKO oMmKpoIMeLx NnoKp 
muti, AOKANGHO KOHEeLHbLX 6 Npocmpaucmee E”***, 

2. Iycmbe R— npouseorcKoe mempuueckoe npocmparncmeo; dmR <r em 
U MOAbKO 6 Mom CAYyUae, eCAU BO BCAKOe AeHEZ06O NoKpolmue **** npocmpaHcm 


R MmOoocHO enucams omKpolmoe noKpeimue KpamHocmu meHowel uau 
Hol r+. 


* Srecb Bese TOL TOUCUHBIMH MHOXKCCTBAMH TIOHMMAIOTCA MHOMKECTBA eBKIHIOB 
MpocrpaHcrs. 
** Yepes dm s3yecb o6o3HayaeTcA MeTpH¥ecKaa, a uepes dim o6prunaa ronoorHi 
Ckad PaSMepHOCTb, OMpefeeHHaA C MOMOMLbIO MOKpbITH. 
*** CyCcTeMa MHOMKeCTB A,, mpocrpanctBa R wasbiBaeTCH NOKAABHO KOHEUH: 
B 9TOM IIPpOCTpaHCTBe, CCIM KaxKad TOUKA MpocTpancTBa R uMeeT OKpecTHOCTh, mepes 
KalOuly!OCH JIMIb C KOHCYHBIM YHCJIOM MHOXKeCTB A), 
**** OTKpbiTOe NOKpbITHe A MeTpHY¥ecKOrO NpocTpauctBa R Haspipaem ne 6eroBal 


€CIM Id HeKOTOpOrO ¢ >0 cyllecTByeT MOKpbITHe MpocrpancTBa R MHOMKeCTBAaMH My Ta 
uTO CHcTeMa €-OKpecTHOcTeH O (M,, ¢) BMMCaHa B MOKpbITHe A. 
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3. Mempuueckan pasmepxocmb moueunoeo mnoocecmea paena Hauboroueti 
pasMmepHocme CUMNAeKCOB, 6 KOMOPLe 9MO mMHOICECMEBO MODILHO Nepesecmu 
sHOMCPHO Hen pepbi6Holm uU CYLUeCmMéeHHoim * OmOoOpascenuem **, 

| @. [lycmo above P;, Qi (i=1,...,7+ 1)-—nrwO ole yoosremeopsu0iMUue YCAo- 
9 p(Pi, Qi) >0 napoi samknymvlx noOmHosKecmé mouerHoeo mHODKecmea A; 
\A<r 6@ mom u moaoKo 6 mom CayYae, ecau cyWecmeyfom 3amKnymole 
a ©; CA, yooeremeopsrowue ycaosunm: a) ©; pasdeanem P; u Qi, 
M ®;=0. 

i=1 

Teopema 0 cymecTBeHHbIx oTOOpaxkeHusAx NOsBOUAeT NOCTPOHTb TOMOJIOrH- 
“Kylo XapakTepHCTHKy MeTPHy4eCKOH pasMepHOcTH. 

PaccMOTpuM MHO?KECTBO BCEBOSMOXKHBIX 3Be3[HOKOHEUHBIX TOKPbITHH MeT- 
geckoro mpoctpanctsa R. BplyeuuM u3 Hero BCeBO3MOXKHbIe MO/JMHOXKECTBA 
‘HM OOPasoM, UTOOBI, BO-Ie€pBbIX, B KaKJO€ H3 BbIJeJICHHBIX MOJMHOKECTB 
UJI MNOKPbITHA OHOH KPaTHOCTH, H, BO-BTOPbIX, Ka2xKOe MOMHOXKECTBO 
jep2kaJIO CKOJIb YrOAHO MeJIKHe NOKpbiTHA. TlocraBHB B COOTBeTCTBHe KaxkK- 
My TaKOMy TIOJMHOXeCTBY HOMEP-KpaTHOCTb BXOJAMHX B Hero MOKpbITHH, 
OepeM NOJMHOKeCTBO C HaMMeHBINHM HOMepom. IloKppiTua mpoctpauctsa R, 
Heyiuve B 9TO TOAMHOAKeCTBO, Ha30BeEM OCHOBHBIMH. 

Hyctpb MCR. Paccmorpum papHomepubiii V-uwuka z MHoxectBa M, T. e. 
MHKJI HepBa HeKOTOporO JIeOeroBa NOKPbITHA 4 ZTOFO MHOMKecTBa. CKarKeM, 
) WHKI Z MOXHO MpOJOJDKHTb Ha pocrpanctso R, ecu cpefH OCHOBHBIX 
KPbITHH NpocrpauHcTBa R Haliqetca noKpbitHe « = {Oy}, yAOBsMeTBOPsAtoMlee 
2,yIOULHM J[ByM TpeOoBaHHAM: a) MHOxecTBa O,, (] M cocTaBsJIAtoT MOKpbiTHe 


oxectBa M, siucanHoe B moKppiTue A, 6) npoekuna It uuknaz B KommeKc 
aposomkKaema Oo V-lHKJIa BCero KOMIJIeKca «. 
(0. Ecau mempuueckan pasmepxocmb npocmpancmea R paexa r, u M — 
OU3BONbHOe MHODKECME6O, 6KAOLeHHOe 6 R, mo BcAKULL paBHomMepHoltt V-yuKa 
ioncecmea M pasmepxHocmu Oorowet uau paenoli fr mooKHO npodoarcumo 
— ece npocmpaxcmeo Kk. O6pamno: ecau M — npouseoasxoe mxosicecmeo 
ocmpaucmea R u é6cakui paenomepHolli V-yuKa 9moeo mxHooecmea pasmep- 
cmu OoAbuletl UAU paeHoll fF MOSKHO NpOodoADKUMS HA Bce Npocmpancmeo R, 
pdm R<r. 
 Jloka3aTesIbcTBO 9TOH TeOpeMbI ONHpaeTcA Ha CJiefyroulee Npessioxwenue. 
6. ITycme M —s3amknxymoe @ R mxnoocecmeo; Oran moeo umobel pasHomepHO 
npepoieHoe omobpascenue f mHoocecmea A @ cepy s” moocHO Oolno Nnpo- 
AHCUM’ OO HenpepeleHoeo omobparceHusn eceeo npocmpancmea R, Heobxo- 
MO tu Oocmamouno, umOobel CMeneHb Omobpascenuan f *** mooeHO OblAO Npo- 
ANCUMbG 6 YKABAHHOM CMmbICNe Ha ece npocmpaxncmeo R. 

Bpipaxaro OmarogapHoctp lO. M. CmupHopy 3a NOMOlb pH HalucaHHu 
cTOAmeH padorl. 


Ilocrynus0 
2 IX 1956 


IMTHPOBAHHAA JIMTEPATYPA 


me. Alexandrofi, Ann. of math, 30, 10) (1929), 7 K.A.CuTuukos, 
Tem. COopH., 37, 3, 386 (1955). ? W. H ure wi cz, Proc. Acad. Amsterdam, 30, 425 (1927). 


* CyllecTBeHHOCTh OTOOpaxeHHA 3fecb OOblUHaAA, T. €. ONpeAeMeHHaA C MOMOLLbIO 


1YCTHMBIX HempepbIBHbIX WepopMalnH. : 
** Orciojla BbITeKaeT XapaKTePpHCTHKA MeTPHYeCKOMH pa3MePpHOCTH C NMOMOMKbIO! HeMpe- 


BHOFO MpOOJ2KeHHA PaBHOMePHO HelpepbIBHBIX OTOOPaxKeHHH B cepbl. f 
*#* Ton creneHbio oTOOpaxenusn f mHoxectTBa M B TpHanrysaunio K n-mepHor cepbl 
NOHHMaeM Y-IHKJI, MOCTpOeHHBI clexyioulum o6pasom. Ilyctb Oo, CYTb 3Be3bI Bep- 
He; TpHanryanuun K, PaccMoTpHM noKpbiTHe & MHOKeCTBa M, cocraBJieHHOe MHO2KeCT- 
a f-1(O,,). OTo6Opaxenne f mopoxmaeT CHMIJIMMHaJbHoe oTOOpaxkeHHe KOMMJIeKca a 
L 


k — ie —oe- 
K, KOTOpoe B CBOIO OVepesb OMpesedneT mpoekunio IlZ. Y-WHKM 2; = Il; w, rae w—oc 
sHOH WHKs Tpuanrysnuuu K, MbI Ha3blBaeM CTefeHbIO OTOOparkKeHusA f mHoxecTBa M 


pHaurysnnuio K. 
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oxaagp AkayeMuH HaykK cccP 
4957. Tom 112, Ne 5 


MATEMA THK 
A. MW. KOWEJIEB 


O AW@bEPEHLMPYEMOCTH PEWEHHM 3JJIMMTAYECKUX 
JIM@OEPEHLMAJIbHbIX YPABHEHUM 


(IIpedcmasneno axademuxom C. JI. Coboresuim 22 1X 1956) 


Ilycrb (2—orKpbiTad orpaHuwenHad oONacTh W3MeHeHHA TepeMeHHOr< 
%(X%y, Xq---, Xn) HM mycTb ['—rpanuua sto odmactu. Ilorpedyem, 4TOOH 
yHkwusa, onpefxenstomjaa I’ B MeCTHBIX KOOpAMHAaTaX, Oblla ABarxKbI Hempe 
pbIBHO ,UudpepeHuupyema. 

’PaccMoTpHM 93uImunTHYecKOe WHPppepeHiHasIbHoe ypaBHeHue 


n 
7) Ou 
L(u) = D gy, lame gy) =F: ( 
k=? 

KOTOPOe HajeKUT MpPOMHTerpHpoBaTb BHYTpH Q pH OAHOpOAHOM rpanHyHON 
yCJIOBMH 

ip . A (2 
Mbi npegqnonaraem, YTO KOSpPPHUMEHTHI Aj, (xX) ABaKAbl HenpepbiBHo Aude 
peHoupyembl B 3aMKHyTOH OOmacTH Q-+T, u KBagqpaTHuKaa topma, cocTaB 
JeHHad W3 KOspPHUMeHTOB ypaBHeHua (1), yOBeTBOpAeT HeEpaBeHCTBY 


n n 

s) Ke 2 
D>) Gite > p Dy H 
= 


1 i=1 


I 


rye % — NOJIO*KUTCbHaA NOCTOAHHAaSA. 

Hszectuo (1), uro ecuiu | yqoBseTBopseT ycnoBuio JIlunuinia ¢ moKasaTe 
jem «(0<ca< 1) B Q+T, To Broppie nponsBoyubie pemienua 3aqauu (1)—(2 
Take OOJlaqaioT 9THM cBOHCTBOM. B paOore (7) O. A. JlayqbnKenckon Obi 
yokasaHo, 4TO ecM f €L2(Q), To Bropble O6oOmeHHbIe (to C. JI. CoGonesy 
MpOWSBOAHbIe pelueHHA MpHnaqexatT L.(Q) *. Hac wuTepecyer ananornuHbll 
Bolpoc quia cayyaa fEL,(Q) (p> 7/2). : 

OQ6obmeHHbIM peweHvem sajauH (1)—(2) MbI Oyjem Ha3bIBaTb Taky1o (byHK 
WHIO ue ve (Q), Koropas: 1) nourn Beioqy B Q yjoBaeTBopser ypasnenal 
(1) u 2) noaru Beroxy Ha rpannue I oOpaniaerca B Hysb. | 

Jlemma 1. Jlunetinoe saaunmuueckoe ypaeHenue C NOCMOANHbIMU Koad 
guyuenmamu 


2 Gk aan; + 2 dx =f FEL Q) (0>1) (3 


umeem OOOOWeHNOe pewlenue, COpaujaiueeca 6 HYAL Ha IJAAUNCOUdE 
n 


>) QinXiXy = 7? (r—nocmoannaa). 
bk=1 


* TlpoctpanctBa (byHkWHH, MMelouHxX B Q o6o6meHHBIe npoNsBogHble J-ro nopayKa 
Sy MDy oes co cTeneHbio p, Mbl, cvleya C. JI. Co6onesy (8), o603Hauaem B JabHefiuel 
yepes yess . O6o3sHaueHHA HOpM COOTBeTCTBYIOT O6o3HaveHHAMH B (3) 
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ZI Owed s al El b CBO. PaccmaTpuBaemoe ypaBHeHve IIpH TOMO Mo,- 


JOMAMLeEH SaMeHbl NepeMeHHBIX H (PyYHKUHH MOXeT ObITh NpHBeeHO K KaHO- 
)MUeCKOMy BHA 


| Au— au =f. 

YILECTBOBAHHE XK PelUeHHA MOCMeAHETO ypaBHeHUA, OOpaumfioumleroca B Hysb 
a ccepe paquyca r, MoxeT ObITh OKasaHO TOUHO Tak xe, Kak HB (4), IIpH 
OMOUH Npeodpasopanus, yKasanHoro C. T. Muxanupim (°). Kpome toro, qa0 


PeleHusa ypaBHeHua (3), yQOBJIeTBOpsIoWlero yKa3aHHOMy rpaHwyHoMy ycvio- 
MIO, OyfeT ClipaBeyuBa oleHKa 


al w(2)(Q) SCI F liz (22) x 
p Pp 


ye C —nocTosnnas, fe 3aBucaiad oT wu Hf. 


Jlemma 2. Ecau cywyecmeyem nenpepolenoe pewienue u (x) sadauu (1)—(2) 
1 fEL,(Q) npu p>n/2, mo cnpaeedauea oyenka 


elo Al Fle, 


de C— nocmosnnan, He saeucsayan or u, f. 


JlokasaTejapberTso. Kak uapectuo (*), pemenne u(x) MoxerT ObITb 3a- 
IMcaHO B Bue 


u(x) =\ P(x, ) Ff @aQ, 


Q 


ye HHTerpupoBaHue MpousBoqutca To nepemenHof TouKe & PynKuns TL (x, €) 
AM€€T IIOJIAPHOCTh IPH xX =€ MOpAyKa e?—", rye p—paccTOomHHe Mexyy x 
4 &. Ilo Tteopeme C. JI. Co6onepa o nmoteniuanax (*) dyHKUHA 


ead) 
e@M=lroas 
2 P 

SyyeT HenpeppipHa mpH A< n/p’ (1/p+1/p’=1). Moycrapnan } =n—2, 
MbI moyyaem p > n/2. 

JlemMa 3. Ecau u(x) Oeaxcdo nenpepoieHo Oudqbepenuupyemoe enympu 
Q. pewexnue sadauu (1)—(2) u f —HenpepoleHan dynkyua, mo npu p>n/2 
BOINOANAEMCA HeEpaseHcmeo 


2 
\ pea | PQS BN If PdO i.e 1, 2,..., 7), 
: oO Deen a 

2de B— nocmosHHaa, He 3aeucstyan om u, f, npusem Q’— stoban BHYMpeHHAA 
nodobaacmb obaacmu Q. 

— jJloka3satTeapcrTso. JlocraTouHo JoKasaTb JeMMYy JIA IIpAMOYrOJIbHOrO 
Mapavimesenuneya, WesHKOM cofep2Kaujeroca BHyTpH ©’. BosbMem TOUKy Po, 
Jexallylo BHyTpH 2’, u nocrpoum Ky6 c pe6pom 5 u weHTpoM Po. Briepem 
6 Tak, 4uTOObl OOKOBaH MoBepxHocTb Ky6Oa orTcTosia or I Ha paccTosHHe 
6ompiee d/2. PaccmoTpuM 93MNCOny 


n 

>) Gin (Po) (xi — 49) (Xn — 30) = 7? (Po = Po (Xt, «+ +s ¥9))- 

iR=1 
TlockombkKy co6cTBeHHbIe YMCA MaTPHILbI || @;x || CTPOrO NOMOAUTEIbHbI, YHCIO 
fr MOXKHO Mo_oOpaTb Tak, uTOObI sIMHMICOHA T), HaxOfscb BHE Qo H BHYTPH 
Q’, MMeJI Ip MaJiOM 6 MaJibId uaMmeTp. 

B cusly eMHcTBeHHOCTH pelleHua sayauu (1) — (2) dyHkuua u(x) OyyqeT 

YJOBJETBOPATh BHYTPH 9JIMMCOMAa ypaBHennio (1), a Ha rpanune T, ycuo- 
BuIO w|r, =u. PYyHKUHIO WU MOAKHO pasOHTb Ha [Ba CJaPaeMbIXx 


u=v+uH, (4) 
a L(o)=0, o|r, = 8; L@w)=f, @\|r,=°9. (5) 
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@yukunsA v(x), Kak pelleHve O_HOpog_Horo ypaBHenua (1), MoxeT ObITb Mpe; 
cTaByieHa B BAe MoBepxHocTHoro uHTerpasa (°) 


v(x) = \ R (x, &) u (@) dé, 


r, 
‘ ss 
rye & mexuT Ha To, a R HempeppiBHa npH «=£§. Ilostomy 
070 / 
Weser x [1 (x). ( 
Qo 


Ypapueune (1) qua dyHKuMM w(x) MOXKHO NepelMcaTb TaKHM OOpasom: 


n nh 
Ow Od, Ow 
> Qip O) ararraees maqeaapant 


i,k=1 


PaccMoTpHM BHYyTpH 7) NpHOsMxKeHHOe ypaBHeHHe C MOCTOAHHBIMH KO9 
(pHIWeHTaMu 


n 


2 Oa, (Pal ap 
> aun (Po) seas ae Se 22 = f(x) 


i,kR=1 i,k=1 


H TeM Ke TpaHHYHbIM YyCJOBHeM aA w. PyHKUNA w(x), OOpaliaomasnca 
HyJb Ha T 9, yOBJeTBOpAeT yCJIOBHAM JIemMbI 1. IlosTOoMy 


\ 


rye Ko— BHYTPeHHOCTb 9NuMCONAa T>). Tlockonbky Quametp Ky Masi BMec 
c 6, a KosdxpHUHeHTbI HempepbIBHO yudxpepenupyembl, TO OTCIOfa BBITE 
KaeT, 4TO 

Ke 


Tak Kak Q» C Ko,_TO, ee He€paBeHCTBO, NMOJyYHM | 
Vas PHD c{ | f Pda. (71 
Qo 


Hepapeuctga (6) u (7) jar 
\ O*u 
Qo 


OX .OX, jOXp, 
Orciofa H 43 siemMbI 2 mpH p>n/2 nomyyaem HepaBeHcTBo 
Q, 


4YTO H TpeOoBaocb JOKasaTb. | 
Mbt Oyfem rosopuTb, uTo o6nactb G’ CG onupaetca na I, ecau nepe 


ceyeHve rpannibt G’ c I ecrb (n — 1)-mepHoe mHorooOpasue ¢ ornnuHoli 0} 
HyJIa| MepoH. 


JIemma 4. [ycmob eoinoavenot ycaosun aemmet 3. Toeda 
| O?u 


0x,0Xx, jOXp, 
20e G' onupaemca ua IT. 
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aw 
Ox 0X, jOXp, 


“doe c (If /24Q, 
Ky 


02w 
Ox jOx h 


"d2<C | | flr ao. 
K, 


Ox OX, = 


*dQ< ¢(\1fledo + maxx (2)|). 


Pdn< Gly Bee, 


joe = 


Pan< B\ If pda, 


Woxasareapcerso. He orpannyupaa o6uHocru, MOxHO CUHTATb, YTO 
/ 
joltad uacTb rpaHuubl G’ u I ectb Kycok maockocru x, = 0. Bosbmem BHYTpH 


7 n 
J KBalpaT MocTaTOuHO Mavloro AMaMeTpa 6 H Nocrpoum Ky6 Qs, onu- 
falOllHHCH Ha yKasaHHbIh KBaypaT. Bce rpaHu sToro KyOa 0603Ha4uuM yepes 


, 

js. Buytpu Qs BosbMemM oG6macTb G,, OMMparonlyioca Ha XxX, 0. IIpeyqctapum 
\1ATb (yHKUMIO WU B BHC CyMMBI (yHKUni u=v+y, y OB JIETBOP AIOULH X 
aBeHcTBaM (4) uw (5) H rpaHHuHbIM ycOBHAM 


U = — 
Ig 7  () le 0. 
Tlomb3yacb MaJIOCTbIO 5, JI€rKO MOKa3aTb *, 4TO 
02w 


p 
\ Ox ;0x), Pee \ li i ye 
Qs Qs 


\ 


Gy 


, TeM O6ouee, 
Ow 
Ox jOXp, 


ar TO ee c\ [Fle dQ. 
Q 


-IWayyep (‘) noka3an, uTo 
070 


max |———-——_ 
OX; OX», 


x€G; 


< Cmax |u|. 
x€Q 


Orctoja JIerKO TMOJIYYHTb, 4TO 


020 |? § 
\ aoe d2<C \ |FIPaQ. 
G, Q 
Torya 
0?u P p 
\ soe da<c\if| dQ, 


G, 2 
TO H TpeOoBaslocb jJOKa3aTb. 
Hs memmpr 3 vw 4 caeqyeT, YTO AA WBaxKyb! WHdppepenuupyemoro petie- 
ua 3ajauu (1) — (2) cnpaBegmuBa oleHka 
2 Dp 
\ oe da<C\| Fir aa. 


Ox. Ox 
Q hind Q 


M3 9Toro HepaBeHCTBa TIpH NOMOMIM OOBIUHBIX paccyxKJeHHH mosmyyaerca 
eopema: 

Teopema. Ecau aix(x) Nenpepoieno Ouddeperyupyem @ Q+T u 
€ Ly (Q) (p >n/2), mo cywecmeyem obobtuenHoe pewenue 3adaxuu (1) — (2), 
Ooereméeopsolee HEpagencmey 


Il u Iv2).ua) SS If \lcp «as 


Je C — nocmosnnaan, He sasucsiyan om u, f. 
JleHHurpapcKHH TeKCTHJIbHbIM HHCTUTYT Tloctymuso 
um. C. M. Kuposa 22 1X 1956 


UMTHPOBAHHAA JIMTEPATYPA 


J. Schauder, Math. Zs.,.38 (2) (1934). 70. A. JlanumxeucxKaa, JAH, 
), N05 (1951). %C. JI. Co60 eB, Hexkoroppie npHMenenua PyHKUMOHAIbHOrO anasmH3a 
MatematTuueckon dbusuxKe, 1950. * A. WH. Komreaes, Marem. cOopu., 32 (74), 3 (1953). 
C.T.Muxa4u, JAH, 78, Ne3(1951). § B.W.Cmupuos, Kypc Bbicmel maTematuKH, 
1951. 


* B pa6ote (1) Hamu noKagaHo, uTO ecu L(u) = Au, To nemma 1 OyfeT cnpaBenuBa 
torga, Korga (2— kBagpat. Hetpyano pacnpoctpaHuTb 9STOT pesybTaT Ha Clyyal moGoro 
ica TlepeMeHHBIX H flamblle paccyxXfaTb Tak Ke, Kak MpH AOKasaTevbcTBe slemMM 1 H 3. 
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Jloxaann Ankagemuu nayx CCCP 
‘4957. Tom 1412, Ne 5 


MATEMATHK 


Axanemux M. A. JIABPEHTbEB u 5B. B. WABAT 


rEOMETPHYECKHE CBOMCTBA PEWIEHHM HEJIMHEMHbIX 
CHCTEM YPABHEHHH C YACTHbIMM MNPOM3SBOAHbIMH 


IIpu peweHHH pAya BaxKHbIX Ka¥eCTBEHHBIX 3afad MeXaHHKH CIVJIOUWIHB: 
cpe H aHasu3a CYyUJeCTBeHHO HCIIOIb3yIOTCA TeOMeTPH4ecKHe CBOHCTBAa Pel 
HHH CHCTeM ypaBHeHHi C YaCTHbIMH MpOM3BOAHbIMM MepBoro NopsyKa 


F,(x, y, u,v, Ou] 0x;,0u/ Oy, dv] Ox, 00/0y)=0 (i =1, 2) 


B cayyae IH He HH IX CHCTeM 3JMMNTHYeCKOrO THA reoMeTpHYeCKHe CBO 
cTBa pellleHHit MOApoSHO UccefOBaHbl. Dro chesaHo B paGorax (1°) w Ap., mp 
yeM 3a MocseqHHe rob! HanGosee CHJIbHbIe pe3YJIbTATbI H MeTOAbI B YKa3aHH 
HampaBseHun nosyuenbt MW. H. Bexya. 

B HacTosueH pa6oTe Mbl OTMeTHM PAR HOBbIX TeOMETPHYeECKHX CBOHC 
pelleHHH TaK Ha3bIBACMbIX CHJIbHO 3JJIMNTHYCCKHX HeJIMHEHHBIX CHCTeM, Op 
yeneHue KOTOpbIX jaHo B paooT 
(°,7). HanomHum 93TO onpeyerteHHue, H 
CKOJbKO OG6OOUJHB ero. 

PaccMoTpHM MpOH3BouIbHOe Aud 
peHi[ipyeMoe B TOUKe Z, OTOOpaxeH 


w= f(z)=u(x, y)+io(x, y), ( 


a AKOOHAH KOTOPOrO OTJIHYeH OT HYJA 

Wy asToH Touke. [naBHant JMHeMHan ac’ 
3TOoro OTOOpaxKeHHA B TOUKe Z, Mpeocbp 

Puc. 1 3yeT B KBapaT Cc BepuIHHOH wy = f(2 

co cTopoHodt 1, HakKNOHeHHOHW Mo, yrac 

8K OCH U, MapamwenorpaMM c Bepuli 

HOU 2), XapakTepucTHKU Veg, We, ag Hw Og KoTOpOro yKasaHbl Ha puc. 1. Tak K 
YacTHble MpOu3sBoAuble Ou/Ox,..., OU/Oy aeMeHTapHO BbIpaxKaloTca uepes 64 
XapaKTepHCTHKH, TO cucTemy (1) MoxKHO tbopMasbHO TepenucaTb B BHJe 


Gi" (a; Y, U, YU, Ve, We, ae, 03) =0 (i= 1, 2). ( 


Cucremy (1) uu (3) MBI OyfeM HasbIBaTD CH AbBHO SAT HATHUYeCKO 
B oOmacTu D, ecuiM AIA M060ro ee pemenua (2) B m06oli TOUKe (x, y), B KoTOp¢ 
akoOuaH J=O(u, v)/d (x, y) & 0, sty cHcTeMy MOXHO MepenucaTb B Bue: | 


V.= We (x; Y, u, (OS Vos Xe), Op = 0 (x, Y, {t; Vy Ves Xe), (: 


rye dyHkunn We, u 4 ofnosHauHbl HM Audpepeniupyempl, npuyem CylecTBy* 
nocTonHHad 5> 0 Takas, 4YTO MpH BCexX 3HaveHHAX apryMeHTOB OyeM MMe? 


> Ret OW. , 
0<Og<r—S, =e (t 
8 


Peuenne (2) cHbHO SiMNTHYecKOl cucTemnl (1) MBI GyeM Ha3blBaTh K Ba 3} 
KOH@®OPMHDBIM oToOpaxkenveM, COOTBeTCTBYIOWHM 3Toli cucreme. Ucnom 
Sy MeTOfbl TCEOPHH KBaSHKONPOPMHBIX OTOOpaxkeHHli, pasBuTbIe B paGoré 
(°,7,?),a TakoKe TOMOJOrM4ecKHe MeTOJbI paOor (° 1°), MoxkKHo JoKasaTb cueyE 
IjHe TeOpeMbI. 
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Teopema 1. Jaa aw6oti pumanosoii noeepxrocmu eunep6oauxeckoeo 
ina F u Ora moSoti curoxo saaunmuueckod cucmemet (1) cyujecmeyem 20omeo- 
ppxoe Keasuxon@opmxoe omobpaxcenue w = f(z) noeepxnocmu F wa eduauu- 
a Kpye coomeemcmeyrwuee amott cucmeme. 

Teopema 2. JIw60e dudpepenyupyemoe @ o6aacmu Qo pewenue w = 
[(Z) cuabno aaaunmuueckoti cuememot (1), 0a2 Komopoeo u =& const, v = const, 
zAusyem eomeomopdHoe omobpa menue D na HeKomopyto pumaHosy noeepxHocmo. 
VWs sTux Teopem culeqyer Teopema: 

Teopema 38. Jlwm50e dudpepenyupyemoe e o62acmu D pewernue w = f(z) 
AbHO dAAUNMUUECKOU cucmemot (1), OAR KOmMOopoeo u = const, v = const, 
mwHO npedcmasumb KaK cYnepnosu4yUlo AHaAUMuUYeEcKO dyHKyuUuU w= Fo) u 
weomopPHO2d Kea3sUKONMOpPMHO20 OMOSpPA aceHUuA w = T(z) OGzacmuD na ceba. 

Tlocaequaad Teopema BEIparxKaer, YTO B OOIacTH D Mo>xKHO BBeCTH KPHBONHMHell- 
le KOOPAHHAaTbl, B KOTOPbIX JlaHHOe peulenHe f(Z) CHIbHO 3MMNTHYeCKOH 
cTeMbl OyleT aHasIHTHYeCKOli (pyHKUHeH. 

_ OTH TEOPeMBI atoT BOSMOXKHOCTh PaclIpocrpaHUTb Ha PellleHHA CHJIbHO 9IIMN- 
YecKUX CHCTeM BCe TOMOMOrHuecKHe CBOHCTBA aHaJHTHYeCKHX (yHKUNH 
DHMH] MaKCHMYMa, MIPHHUMM cooTBercTBHA TpaHHl, MpHHuUAM apryMenuta, 
opemy Pye u T. 2.). 
na Ilocrynusto 
24 X 1956 


LWMTHPOBAHHAA JIMTEPATYPA 


~1M. Lavrentieffi, Rec. math., 42, 4 (1935).2 5. B. Ula6artT, Martem. 
ppx., 17 (59), 2 (1945). § L. Bers, Pros. Nat. Acad. Sci. USA, 36 (1950). * WM. H. B e- 
ya, Marem. cOopn., 31 (73), 2 (1952). °T. H. Iloao%x ui, Matem. c6opn., 32 (74), 
4953), $M. A. JlaBpeuTbes, Matem. cOopy., 21 (63), 2 (1947). 7M. A. JlaB- 
‘HTbeB, M3s. AH CCCP, cep. matem., 12 (1948). 8 S.S toilow, Lecons sur les prin- 
yes topologiques, Paris, 1938. ® A.M. Pogwuauckulk, JAH, 72, 1 (1950). 
J. W. Kyapapsues, JAH, 104, 1 (1955). 
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Jlokaaygs Ankagemun nayr CCCP 
1957. Tom 112, Ne 5 


MATEM AT/ 
C. MAPK YC 


O ®YHKUMAX, HEMPEPbIBHbIX MO KAKO MEPEMEHHOM 
(IIpedcmaenexo axademukom A. H. Koamozoposoim 14 1X 1956) 


B. Cepnuuckuli, a 3arem HesaBucumo oT Hero I. IJ. Tomctos ronald 
culeqyrollly1o Teopemy (1,2): 

Teopema. Jleticmeumeronaa pynKyun om Oeyx OelicmeumerbHolx nef, 
MeHNOLX, HeENpepoleHad no Ka dxCOOLi NepemeHHOU 6 OOAACMU G, enoAKe onpedeneé 
CB0UMU 3HAYeEHUAMU 6 mouKAaX ecrooy nAomMHOeO 6 G mHoZcecmea E. 

B cBa3H ¢C 3STOH TeOpeMOH BOSHHKAIOT HEKOTOPble BOMPOcHl: 

A. Henpeppipupie PYHKUHH OOsaaloT Oosee CHJIbHBIM CBOHMCTBOM: ecJIM J 
qelicTBUTeIbubIe (PYHKUMH COBMaaioT Ha BCIOLY MJIOTHOM B OOacTH G MHOxKEe 
Be E 4 ABJIAIOTCA HeIPePbIBHBIMH B Kako Touke 13 G—E, To OHH CoBNay 
B G. CoxpaHsaetcs JIM 3TO CBOHCTBO, eCJIH BMeCTO HelIpepbIBHOCTH TpeOoBarb | JH 
HeIIpepbIBHOCTH MO KaxKJOH NepeMeHHOH? 

B. JloxasatenpcetBo IT. I]. Tonmctopa sto TeopeMbl, KaK H JOKa3aTeJIbCT. 
(3a UcK1OUeHHeM OJHOTO), AaHHble B. CepnHHcKHM, HCNOMb3y!IOT CBOMCTBO (pyH} 
WH JByX MepeMeHHbIX, HelpepbIBHbIX NO KaxKJOH NepeMeHHOH, NpHHaywexKa 
neppomy Kslaccy bapa. 

Ho (byHkuua m MepeMeHHBIX, HelipepbIBHaA NO KaxKJOH NepeMeHHOH, ec 
(PyHKUMA Kacca < a—l1 HU, Kak noKa3an JleOer (*), MoxeT ObITh a*pdeKTHB 
Kslacca n—1. Uto kacaeTca JoKa3aTebceTBa H3 (1), He HCHOMb3yrollero 3TO 
CBOHCTBa, TO OHO MOXET ObITh MpoBeeHoO UH AA PYHKUMU mM NepeMeHHbIX (1 > 2 
HO OCJIOMHAeTCA C poctom n. MoxkHoO JM JaTb MpocToe JoKa3saTeJIbCTBO Teope 
Cepnuuckoro — TovicToBa, He 3aBHCHMoe OT 4NCsa TepeMeHHbIX? 

B wactostlel 3aMeTKe MbI OTBeYaeM Ha 9TH BOMNPOCHI. 

Teopema 1. Cywwecmeyem gynxyuan f(x, y), onpedenennasn @ eOuHxl 
HOM Keadpame P, paeHan HyAIO Ha ecroOy naomHom @ P mnoocecmee E, # 
npepolenan no Kaocdott nepemeHHolt 6 KaoKOol mouke us P—E wu ne paéu 
moocdecmeeHHo HyAto 6 P*., 

TloKka3aTeabcrTBo. Muoxecrso E CP ompeyensetca Tak: (x,y) Eh 
eCJIM CYULeCTByeT HaTypaJIbHoe YHCIO p Takoe, TO 


oe Sh 0 umm 1, ecm n<p, 
PB con? e — 1 ; 
ae ; eclH n= p; 
<4. mE 0 um 1, ecm n<p, 
GES a. Aina 1 | 
ead : ec n =p. 


Jlerko Buyer, To E Bciogy nmoTHo B P uw uMeer Ha mo6ol napamen 
K OHOK H3 oceli oy KOHCYHOe UMCIO TOUeK. XapakTepucTuyecka 
(byHkuMaA MHOKecTBa P —E yyoBmeTBopseT yCJIOBHIO TeOpeMEl. 


* 
Ilonp3syemca cy4¥aeM OTMeTHTH, YTO CuleAcTBHe K Teopeme III 3 (*) aBaseTca OmlH6o 
HBIM. 
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|} Teopema 2. Ilycmo jf (x, y) onpedeaena 6 o6aacmu G u yooeaemeopsem 
OYIOLWUM YCAOCBUAM: 

a) [ (xX, y) NenpepoleHa no x 6 Ka2cOoti mouke ob6aacmu G; 

6) cywecmeyem E —G, ecwody naomnoe 6 G, maxoe, umo f (x, y) oOpa- 
mca 6 HYAb Ha E; 

B) [ (x, y) HenpepoieHa no y 6 KaoKOoti mouke us G—E. 

Tozda f(x, y)=06 G. : 
HokasaTeabcerso. ITpeqnonoxum, uro cyulecrByeT TOUKAa (Xo, Yo) EG 
Kad, 4TO f (Xo, Yo) FO. Hua ompegenenHoctH myctb f (Xo, Yo) > 0. 

Ilycrb y taxoe, uTo O<. y<(f (Xo, Yo). CorsacHo a) cyulecrsyer 4 >0 
soe, TO f(x, Yo) > 7 UpH xXE(x%)—%y, xX) + 4). CormacHo b) KaxKyomy 
E(%— 7, % +) cooTpercrByeT e¢,>>0O TaKkog, uTof (x,y) > aa ye 
Yo — &x, Yo + &x). 

Ilyctb A, —MHOXECTBO TOUeK (xX, Yo) TaKHX, 4TO xX&(xXy>—%7, X% +) 
ie, => I1/n. 

CymlecrByeT HaTypaJIbHoe yHCIO p H No_LIHTeppan J unTepBasa (Xo — 4, 
+ 4) Tako, uro Ay BcIoy MoTHO B J.B camom jeue, B IpoTHBHOM culy- 

An Opiio Obl HUTe He MOTHBIM B (Xy)—%], X) + y) WIA BCeX nN U, Tak 


co 
K (Xo — 0; Xo + 1) os U Ae TO IIpHXOJHM K MIpOTHBOpeyHo. 
n=1 


PaccMOTpHM IIpAMOYroJIbHuK D, sABJIAIOULMHCA JeKapTOBbIM MpOoH3sBeseHHem 
(reppasiop J wu (Yo—1/p, yo+1/p). Cormacho b) cymecrsyer BHyTrpx D 
uka (x1, Yi) Takaa, 4To f (x1, ¥,;) = 0. CormacHo a) cymecrByeT o> 0 Ta- 
a ato f (x, y1)<Cy AA xX E(x, —@, X, +0). 

Ilyctb x€ Ap (%,—O, %1 +); Tak Kak y,€(Yo—1/p, Yo+1/p), To 
4 Yi) = Y: 

TlosyueHHoe MpoTHBopeyne OKasbIBaeT TeOpemMy. 

Teopema 3. J//ycmo f (x, y) onpedenena @ o6n2acmu G u yooeremeopa- 
1 CACOYIOWUM YCAOCBUAM: 
a’) cytuecmeyem pesudyaa E < G makxoti, umo f (x, y) =0 0aa (x,y) € E*; 

b’) f(x, y) Henpepolena no Kaxdoli nepemennoti e@ G— E. 

0200.7 (x-Y) =.0 @.G. 

JlokasateabcrTsBo. IIpeqnomoxHM, TO cyllecTByeT TOUKA (Xo, Yo) EG 
Kad, 4TO f (Xo, Yo) =O. Ilycrb, Aaa onpeyenennoctn, f (Xo, Yo) > 0. Moxxo 
ICTPOHTb IIpaAMoyrosbHUK D kak B MpefblyuyeH Teopeme. 

Tak kak E —pesugyai B G, to E — pesuyyas u oTrnHocuTeibHo DCG. 

Ilyctb y =}— Ipsmaa, mepeceyenve KoTopol c E aBsaeTca JIMHeHbIM 
Be aroM T (cm. (°), wemma 6): 3yecb A BplIOpaHa B HHTepBasle (Yo — |/p, 
+ I/p). 

Ilycrb (€, 4) Takoe, uro f(6&,A)>7>>0 (cymlecTByer m0 mocTpoeHuto 
JAMOYTOMbHUKa D). Tak Kak (&,4)€G—E, To cormacuo b’) f(x,y) He- 
epbIBHA MO x B TouKe (¢,A). Ho B mo6ol OmusocTH oT (é, 4) CyUeCTBy!0T 
1 upamoi y= tTouku u3 T CE, T. e. TOUKH, B KOTOPbIX COrlacHo a’) 
VHKUHA OOpalaercH B HYVJIb. 

TlomyyeHHoe MpoTHBopeyve OKasbilBaeT TeopeMy. 

Teopema 4. Ecau Oeticmeumeaonule dynkyuu f (X1,.~-,Xn), & (X1s-++s Xn) 
LICMBUINeABHOIX NepemeHHolx, OnpedeneHHoie @ D, coenadarwom na éecrody 
1omnom @ D muHoocecmee E u ecau OAHU Nenpepolenol no Kascdol nepemeHHou 
ecex mouxax D, mo onu coenadawm e D. 


MiokasarelbcTso. Ilycth @(%,,--+5%n) =f (%4,.-0.%n) — © (Xay-- +2 4n)- 
YHKUMA 9 (xy,...,Xn) OOpallaeTcH B Hyb Ha E uw HenpeppiBHa B D no 
pK OH mepemMeHHoli. Ilo reopeme C. Kemmucra (6) cuegyer, YTO 9 (xX, . ~~» Xn) 


sa3HHenpeppiBHa B D. I[Ipeqnomoxum, To cyulecrsyer TOUKa Py €D, 
Kad, uTo 9(P,)=40. Jina Bcakoro «>O cymlecrsyer -MepHblii HMHTep- 
i I< D taxon, uro ya P EJ umeem |o(P)—¢(Po)|<e (Ho onpeszemenuto 


* HanomuHaem, YTO pe3sHAyaJIOM Ha3bIBaecTCA FONOJIHCHHE MHO2KeECTBAa llepBow KaTeropHH. 
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KBa3HHellpepbIBHOCTH). Ilycth ¢<(|g~(Po)j. Tak Kak 9(%,...,Xn) OOpamiae 
CH B HyJib Ha E, To cyuecrByer B / TouKa P, Takas, uTo o(P,)=0, ca 
NOBATeJIbHO, |p (Po)|<cs. 

IlomyyeHHoe MpoTHBOpeyvHe JOKasbIBaeT Teopemy. 


Matematuyecknii HHCTHTYT Tloctynns10 
Axagemun Pympicxoi Hapoguoi Pecny6nuxu 21 VII 1956 


UHMTHPOBAHHAS JIATEPATYPA 


1 W.Sierpinsk i, Publ. Math. Univ. Belgrade, 1, 125 (1932). 201i. Toner 
H3B. AH CCCP, cep. matem., 18, Ne 5, 427 (1949). *®H. Lebesgue, J. Math. pures: 
appl., 1, 201 (1905). 4S. Marcus, Com. Acad. R. P. R., 5, Ne 11, 1563 (1958 
°S.Marcus, Bul. St. Acad. R. P.R., 5, Ne 4, 538 (1953). ®S.Kempist y, Fum 
Math., 19, 186 (1932). 
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/Jlokaangn Akagemun HayK CCCP 
1957. Tom 112, No 5 


MATEMATHKA 


M. C. MMMHCKEP 
IKCTPANOJIMPOBAHHE OJHOPOJIHbIX CJIYYAHHbBIX NOJIEM 
M KOJIMYECTBO HH®OPMALLHH O TAYCCOBCKOM CJIY4YAHHOM 
{OJIE, COJEP)KAWEHCA B JPYFOM FAYCCOBCKOM CJIY4UANHOM 
MOJIE ¢ 


(ITpedcmasaexo axademuxom A. H. Koamoeopostim 20 IX 1956) 


 Hlycrp €(t)= € (4,...,¢n) ecrb n-MepHoe ofHopoyHoe culyyalinoe nose (4). 
cilyyae, Kora apryMeHTbI ¢,,...,¢, MpoOeraioT BCeBO3MOXKHbIe WevIble 3Ha- 
‘HHA, Mbl OyeM HasbiBaTb &(t) NoseM oT AHCKpeTHOrO apryMeHtTa Hu o60- 
fayaTb bm = Emy,....my* 

Ecau xe ¢,,...,t¢, mpo6eraioT BCeBOSMOXKHBIe JeHCTBUTCbHbIC 3HAveHHA, 
)-€(t) MbI OyeM Ha3bIBaTb NOJeM OT HempepblBHoro aprymenta. [Ipu n= 1 
JHATHE OJHOPOAHOTO CJIyyalHOrO MOA COBNafaeT C NOHATHEM cTallHoHap- 
wo cJyYaHHoro Mpowecca (MoceqoBaTebHOCTH). 

Bpeyem o603HayeHHa: 


oe = lim inf M | £5, 0,....0 — 


I+ co Gm,, Ma... Mp 


I l 
" 2 
a >, » Qin, tg, .--y My SM, Ma...) My | ? (1) 


m=k M2,....M,_=—l 


o2,. = lim o?, 2 
(R) kR> © is ( ) 


:(1) fe i 
Bars 172g; .00> 1p, eh. Hig; Tit ae 57 Gs. M3;..-. Mp rye Tis — 3aMKHyTaA JIMHEMHAA 


OoN0UKa CYYAHHIX BEMHYHH Emn,, me, mq) Mr > $13 — CO <Mg,..., My < OOM 

Hf, — UPOCKUMOHHbIH omepaTop mpocrpanctBa Hs,. CormacHo (*) ofHopog- 
= H 

joe culyyalinoe MONe Em = Fm,,..., mm, HASbIBaeTCA peryJAPHbIM, HECHHTYJIAPHBIM, 


MHTYJIAPHBIM, €CJIH COOTBETCTBEHHO 9/2) = M|Em|?; 32,0; Fp) = 0. 

IIpH n=1 9TH onpeyeneHva lpeBpaliaioTrcaA B OMpeyesIeHHA, JaHHble 
\. H. Kosmoropospm™ (?). 

T]oHATHA peryJApHOCTH H CHHTyJIApHOCTH, NpHusATple B (1, *), ecreCTBeEHHO 
|peqmoslaraioT, YTO OHO H3 HalpaBseHHH B MpocTpaHcTBe apryMeHTOB Mo/sA 
[BIACTCA BBbIJeJICHHbIM (HT paeT POJIb BPeMeHH). 

Jina uenei Hacrosulef 3aMeTKH yOOHO NpHHATb pu n >| Apyrue 
IpeweseHHA THX NOHATHH, KOTOpbIe, KaK OyeT BHAHO HWKe, He CBA3AHBI 
 BbIeeHHeM OHOH U3 oceli*. A HMeHHO, IpHHAB pH n= 1 OOblmdHOe 
TIPeeeHHe PeryJIAPHOCTH, HECHHIYJAPHOCTH, CHHTYyJIAPHOCTH, YyCJIOBHMCH 
10 HHAYKUMM CUNTATh OMHOPOMHOe CTyYaHHOe MONE bm = ed m, Perry AAp- 
IbIM (COOTBETCTBEHHO HECHHTYJAAPHBIM), CCH OHO peryJApHo (HeCHH- 

p(1) 


yJIIPHO) MO HampaBseHHio mM, HU &y,'ms,... m_—PeryAApHoe (HeCHHTy As pHoe) 
n— 1)-MepHoe OAHOpogHoe cayyalinoe movie; Jasee, &m — CHHTyApPHOe OHO- 
oHOe culyyaliHoe lowe, CCIM &m CHHTYJIApHoO MO HallpaBJeHHto Mm, HK 
(1) : ‘i 
Ly Mae Mn — CHHPYIApHOe (1 — 1)-MepHoe OAHOpog_Hoe CiyYanHoe Nowe. 
Cneyyioulue Teopembl saBJstioTcA o6o6meHHem pesysmptatoB A. H. Kos- 
foropoBa (?). 
* PeryIAPHOCTb, CHHTYJAPHOCTbh H HeCHHIYJIAPHOCTb, Onpefesenupie B (*), eCTeCTBeHHO 
{a3BaTb peryJIAPHOCTbW, CHHTYJIAPHOCTbIO, HECHHIYJIAPHOCTbIO 10 HallpaBJIeHHt0 /7;. 
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; 
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Teopema 1. Bcsakoe necuneyaapnoe oOOHKOpodHoe cay4aunoe NOA 
fm = Enz... mp, Moocem GblMb PaAsAOHeHO 6 HEKOPPeAUPOGAHHY!O CYMMY 


Sate be (3 
20e §R) es — ‘peeynapHoe u CUHeYyANpHOe OOHOpOOHole Cayuatinole noas, OOH 
POOHO-C6ABAHHOIE C Eh , 

M22) 209) ous, aun oh ald nis ld ie ae (4 


Ain, mayusmp — SAMKHYTAA JIMHeEMHaA o60I0uKa BEKTOPOB 


a Tosacn La? l, say; ele. S) <al,, sey bn ae NX, 
Ginividen Ineus Eps #2 > las. Oe gy ee es 


eo 8 6 


Sse Mp Lp? bee (Oh. 
Teopema 2. Peeyaspnoe, OOHOpodNoe caAy4atinoe Nose Fm OonycKaen 
npedcmaerenue 


fos) oo : 
® 
Cal = ped Top >) > Ay Mines ie UL aati, Latte ena Lyzt+my ss ( 
14,=1 Uien lyj=—oo 
fore) co fois) 
i » QO, Laren Up rr, let may Lytmy T° ee »2 QO, 0,000) Ly Aimy mar. Latimy» 
Ig=1 le peosn l,=—© 1,=0 


20€ Ym — OOHOPOOKOe CAy4atiHoe NOAe, OOHOPOOHO-Ces3aHHOe C bm, 
M (Am oy) =l, (6 
M (mtn) =O, mem’, (7 
Nm © Am = Hing, mgs — Amys my ONPeOCNEHO GbILUE. 


J\na BCAKMX JByX MpefcTaBseHHi paccMaTpHBaemoro Buya 


, , 


Nm = "Ny? %=const, Jal=1, ay, = ad,.... 


lye 


deeey 


Teopema 3. Jax moeo, umo6ol odHOpodHOe Cayuatinoe nore bm OolA 
Obl peeyAApHolm, HeOOXCOUMO U OoCMaAMOLHO BeLNOANEHUE CAeOYyrOUUX yCAoéeut 
1) Cnexmpanonan dynkyusn F (hy,..., hn) @6COAMMHO Henpepoelena u CneK 


mpanbHana naomunocmo fee (\y,..-,4n) =F ee an (Aas +++ An) moumu ectod 
OMmAULHA OM HYAA 


2) Vushiet | pleat p (ig ..cleeiyy 20g eeu times (8) 


Tw 


Teopema 4. J[an moeo «mobs odHOpodHoe cayuatinoe nore fm OvlAO 
HECUHZYAAPHOLM, HeOOXOOUMO U OOCMAMOUNO BoINOAHeHUe CAeOYWWUX YyCAoeUtt! 


1) IHpouseoduan fee (dy, ...5dn) = F ie dn (Ateeees An) CnheKmpanonott GbyHK- 
yuu F (hy,---,An) noumu ecrooy omaudna om nyaa, 
2) \csiigul: | OGstee usmuee ial cine aeneer meee (9) 
Tlycrp 
oe. = (axon, of? == dim inf M | £0, Oye. 0 — 
1+ co CT SILT cL 
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sy > S| ia 
} Qin, meres My FIMys Marvy Mp 


mM,=1 M2,.., My_=—l 
l l 


-_, f 
yi y Qo, ta)... Mp, £0, May Msr..1) Mp 


ad 
M2=1 Ms5,..., Myp=—l P 


>; QO, 0,25 Mp FO, Oseees mm [= (10) 


mMp=1 


Torja wMeeT MecTo Teopema: 


Teopema 5. Ecau &m— peeyaapnoe uau YeCcuneyAAPHOe OOHOPOOHOe 
watinoe nore, mo 


qT 


o8, = (2n)" exp loom iat log fee @as-++>%n) day». .4dhat. (11) 


OuepuqHo, Teopempl 3 u 4 cnegqytor u3 Teopempt 5, u60 B cmyyae pery- 
HOrO WJM HeCHHTyJIApHoro nova 92, 40. 


OcTaHoByMcsa Ha OKa3aTeJIBcTBe ToeNenues Teopempl. 13 pe3yabTaTos 
feTKH (*) BbITeKaeT, 4TO 


fa) mt (ho, «2 +) An) = Qe exp {x= \ log fee (Ai, .- - An) di} 


‘b CB Npov3poyqHan (m—1)-ro Hopsyka OT CHeKTpasbHOH dyHK- 
a noms &{2) eae. 


Auanoruyno, nepexoga or cayuatinoro noma en... mK (4—2)=,(n --3)-, 


, l-MepHbIM CJTyYaHHbIM TMOJIAM APryMECHTOB fg, ..., Mn} M4,---5 Mays. . 3 Mn 
eyzaem QA CHEKTPaJIbHbIX (PYHKUMH W AJA 62, BbIpaKeHUA: 
nl TT Tw 
Ant exp ag \ \ EA gh tan bppellcee 4 dish, 
—Tt —T 
; ‘ vc om © ; 
Sn? exp laa \ \ \ forte Deis eae ey a ae dish, 
—Tt —t —T 
4 ¢ : 3 
a2, = (2n)n exp { \ Ses \ log fet Ogrttiee) hah.dly .-. dn. 


opema 5 jloKa3aHa. 

IlepeiqemM K paccMoTpeHnio KoOuJIMYeCTBAa MHPOpMalNH, coseprxKallleroca 
YIHOM CJIyYaHHOM Mole OTHOCHTebHO Apyroro. 

Ilyctb §m UH Ym —Cayualinple MOA AucKpeTHorO apryMeuTa. KoumuecrBo 
popmannn Ha e(HHUILy O6beMa, cojepxalleech B OHOM H3 CJIydaHHbIX 
feli, OTHOCHTeJIbHO Jpyroro MO OMmpeyeseHHio paBHO 


t _ ; ih : 
yi Cale ea?) = im gat Em) Np(n))» (12) 


. 38 2 
> 1 (E,(n)3  N,(n)) — KOMMecTBO MH*opmanuH (°?) O CiyYaHHOM BeKToOpe 
n) = (Tete 13 N21; 5 Nn, ... n)» COMeprxKallleecH B CyYaHHOM BeKTope 


§,(n) = (&1, Tay ale mae eT sree co an neal 
Jian mapb culysaHHbIx mover wr pe kd) HempepbIBHOrO = apryMeHTa ecTe- 
eHHO BBECTH B paccMOTpeHHe Tapbl CyualiHbIX Noe MMCKpeTHoro apry- 
HTA 
gm == § (mh) = (mh; ...; Mah), nt = 4 (mh) = y(m,h; ... 5 Mah), 


Saxka3 1159 oul 


h —nosloxKuTeIbHOe UMCIO. OHM HW3 BapvaHTOB OMpejeJeHHA KOJIMUCCTB 
undopmanun J ({6(t)}; {yn (t)}) Ha equHuLy OObeMa 06 OJHOM H3 CJIy¥alHbl 
novel &(t), y(t), cowepxamlelca B ApyroM, ABAAeTCH 


1( (O35 (4(OY = lim eT (GRE (mh): (12 
. ; \ 

OcHoBbIBaicb Ha Teopeme 5, Tak Ke Kak M B 3aMeTkKe (*), JerKO Nowy 
YHTb CJleyIoulyIo Teopemy. 

Teopema 6. Ecau fm = (Ems +++» &m,)s Tm = (Ym +++» my) — 2AYyccoe 
cKue OOHOpOOHole tt OOHOPOOHO-cessAHHole CayYalinole NOAA OUucKpemHoed af 
2yMeHMa, U3 KOMOPeLX xOMA Obl COHO HECUHeYAAPHO, MO KOAUKecmB6O UNdOE 
MAYUL Ha eOUKUYY OOSEMA OMHOCUMEeAbHO OOHO2O UZ IIMUX CAYLAUHOIX NOAL 
codepacatuelicA 6 Opy2om, MODICHO BoluucAUMs no dopmyase 


I ({Em}3 {%m}) = (14 
— sap \ | Mt ste Ne Pe 
20e nodunmeepaAbHoe Bblpancenue CuumMaemMcA pabHolm HYAIO, Koza 
fee (isco nha) fond as oe ee 
fee (Ary e+e) An)s fan (Aas e + +> An)» fen (Aay+- +) An) CYMb N-e CmewaHHole np 
U3BOOHOIE NO hy,.. +> An OM CNeKMpaAbHolx MYHKYUL U B3QUMHOIX cnescopall 


Holx @yAKyut nozett Em, Ym. 

Jina JlastbHeliiero Wesecoo6pa3sHo BBeCTH CJIeyIoulee NOHATHE: OHOPO, 
Hoe cuyyalHoe moje €¢(t) HenpepbiBHOrO apryMeHTa KBa3H-HeCHHry ApH 
eCJIM HECHHTYJIAPHbI OHOPOAHble CJyyahHble Noa = é (mA) ,uCKpeTH 
apryMeHTa. 

Teopema 7. Ecau §(t)=€(t,,..., t,), a(t) = (ti, .-., tp.) equa 
CKUE OOHOPOOHbIE U OOHOPOOHO-ceABAHHOble CAYLAliHble NOAA HenpepbleHO2O a 
2ymeHma, U3 KOMOPbLX xoMsA Obl OOHO K6A3U-HeECUH2YAAPHO, mo KoAuueCMi 
UN@opmayuu Ha eOunUuYyY O6Sema OMHOCUMEeAbBHO OOHOZO U3 amMUX nodzetl, C 
OepocatueticA 6 Opyeom, MODICHO BoluucAUmMb no dopmyaze 


T(E (t)}; {4 ()}) = (1) 


co 


4 gee ae EEA 8 
= —— \ es \ log fee Qa ahead ? a) dh ¢ dn 
2 (27) eek re lee (Auserer An) i (US beer ny ly | len (Quseee, An) Ie aoa 
20e€ nodunmeepanbHoe bolpascenue CuumaemcA paeNblm HYAIO, KO2da 
fee (A, ae) An) fan (Ay, sees An) = 0, 
Pee Aas e+e An)> Pan (Aty +++» An) Pen (n+ ++) An) CYmo n-e CmeManHole np 
USB0OHOIE NO hy,..., An ChEKMpaAoHolx GynKyuti u esaumnot cneKMpanon 


dynkyuu noaeti &(t), y(t). 


Jla6oparopua mo paspa6orKe 
Hay4HbIX MpOOseM MpOBOHOK CBA3H a0 1998 
Akayemun nayK CCCP | 


UMTUPOBAHHASA JIATEPATYPA 


+ A.M. rao, Yen. marem. nayx, 7, Ne5 (51), 3 (1952). 2 A.H 
Broan. MY, 2, Ne 6 (1941). 3 M.C. ae : oo .KommMoropa 
IL39-neid, JAH, 112, Ne 2 (1957). Ke p, TAH, 99, Ne 2, 213 (1954). 4*Is 
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Joxaayn Akagemun nayx CCCP 
1957. Tom 112, Ne 5 


MATEMATHKA 


A. ®. XAPA30B 
OB OJHOM KJIACCE ONMEPATOPOB, 


HEJIMHEMHO 3ABHCALIHX OT TMAPAMETPA 
(IT pedcmasaeno axademuxom A. H. Koamozopostim 14 1X 1956) 


1. B samerxax (1%) Obl HCCHeAOBaHbI CHeKTPaJIbHbIe CBOLCTBa JIMHeli- 
X OllepaTOpoB, NOJHHOMHaIbHO 3aBHCAIMX OT Mapametpa. B_ ua- 
JAMLEH 3aMeETKE MbI PpaCCMOTPHM KJlacc OMepaTopoB, HeJMHeHHO 3aBH- 
MUX OT MapamMetpa H OOsaaoulHX TpOCTBIMH BeULeECTBEHHBIMH  IOJIO- 
i. 

Ilycrb X —ruusbOepToBo mpocTpaHcTBo, B KOTOPOM OlIpeseseHbl KOHEUHO- 
PHBIe CaMOCONPAXKEHHbIE OMepaTopbl BHA 

(oP) 

Hixn= orga on ewes 2oacte 


2 {¢\))} — opTonHopMupoBanHasd cHCTeMa 9JleMeHTOB u3 X (pH KarKJoM i); 
'— HeKOTOpbIe BeIIeCTBCHHbIe YHCJIa; AOCOJIOTHBIE HOPMBI H culeqbI (+) one- 


ropos H;, o6o3HauaeMble CooTBeTCTBeHHO uepes N (H;) u S,(H;), cuuTaem 
BHOMepHo orpaHHueHHbIMH: N(H;)<B, | S,(Hi)| <M (B>0, M>0), 


oF 


; 


=1,2,...; {a;} — nocneqoBaTebHOCTb BeIICCTBCHHBIX UMCel a; -~ 0, 
4 . . 

al +00, axl) < 0 (i = 1, 2,...; k=1,..., 5;) (¥3 mocnequero 
; 


mekaeT, To a;(Hix, x)<O ana mo6oro x€X); A, — auHeH- 
Hi BHOMHeE HeMpepbIBHbIi CaMOCOMpsXxXeHHBI onepaTOop TaKOM, TO 
se, x) < (x, x) Wan mo6oro xEX, x0; A, — amnennbli caMocollps- 
HHbIM OlepaTop Cc KOHeuHOH aOcosIoTHO!i HopMoH. IlepeuHcseHubie YeO- 
A OG€CHeYHBAaIOT CXOJMMOCTb 10 HOpMe onmepaTopoB mpH 000oM A= aj, 
mr, 2,.:., paga 


PaccmoTpuM ypaBHeHue 


ie a Oe =H} = 4 xX, UGX, (1) 


i=1 
COOTBETCTB Yyrollee e€MYV OJTHOPOJHOe Cote e 


Ayx =x— Ayx—i {Aix = Hix} = 0, (2) 


i 

» } — xommuekcublii napamerp. 3Hauenve A= dp (An Qi, i= 1,2,...) Ha- 
3aeTCHd COOCTBCHHBIM 3HayeHveM ypaBHeHuA (2), ecu ypaBHenne At = 0 
2eT pellieHve ,=40, HasbIBaeMoe COOCTBEHHBIM 9JICEMCHTOM. Suayenne 
= Ap (1 <p<(co) 6yfeM HasbiBaTb COOCTBEHHBIM SHaYeHHeM ypaBHeHuA (2) 
oo 819 


B OCOGOM CMBICWIe, eCIH CyllecTByIOT auleMeHTEI On EX, G30, VEX Taki 
qTO 


OR Aan — ao (Ae oe ay +3 ApH p' am 0, 
~ Vee 
H pPr = Q. 
Ecau }\ = \, — coOcTBeHHOe 3HayeHve ypaBHeHHuA (2), TO MOOKHM 
r 
k ° 
tap FN Bees | 


ecm «Ke \ = A,—COOcTBeHHOe 3HayeHHe B OCOOOM ;CMbICIe, TO NOM 
2KHM 


din = — Fo on PP i=1, 2%. =H | 


B jlaubuHelillem Kak OfHO, Tak M J[pyroe coOcTBeHHble 3HayeHHaA OyfeM Hi 
3bIBATb MpOCTO COOCTBCHHBIMH 3HaveHHAMH. 

B paoore (°) Hamu JOKa3aHO OHO MpeqoxKeHHe, YaCTHBIM cmyyaeM x 
TOporo ABJIAeTCA CueyIoujaA Teopema. | 

Teopema 1. Mxosecmeo co6cmeexnolx snavenuli ypaeHenua (2) & 
ceytaemca 6 KOHe4nNoli uacmuU NAocKOCMU i... 

YpaBHeHve (2) MOxKeT MMETb TOJIbKO BEIECTBeEHHbIe COOCTBeHHbIe 3Haq 
Husa. Kaxxyomy COoOCTBeHHOMY 3HaYeHHIO MOXKET COOTBETCTBOBAaTb JIHIUb Ki 
HeyHOe YHCJO JIHHeHHO He3aBHCHMbIX COOCTBeCHHbIX  3JIeMeHTOB. [lye 
Ay,Ao, + ++) Any + ++ — HOCMeMOBATeIbHOCTb COOCTBCHHBIX 3HaAYeHHH ypaBHeHHud 
KaxkOe WS KOTOPbIX BbINMCaHO” CTOMbKO pa3, KakOBa efO KpaTHOCT 
Gin Cents pe ...— COOTBETCTBYIOMNME UM COOCTBEHHbIC 3JIEMEHTHI, 
Vir, Yokr+++> Vsk,.-- (R= 1,2,...) WMeIOT CMBIC B COOTBETCTBHH C 0603H 
yeHHAMHA (3) HM (a). ‘Tlocseqonatenbuocrs COOCTBEHHBIX 9JIEMCHTOB MOXKHO BBI 
paTb Tak, YTOObI BbINOJHAIHCh yCJIOBHA 


ae 


loo) 


((E — Ag) x, Pn) — Dy Qi (Hidin, Vin) = Sen; &, 2 = 1,2,...5 


i=1 


rye E—onepatop ToxjecTBeHHoro ipeoOpa3oBaHua. 
2. .PaccmMoTpuM MHoxecTBo G ynopaOUeHHBIX mocmeqOBaTeIbHOCTS 


C={Yo, Yee Yu-+-}, ysEX(i=O0,1,..°), yuoBnerBopsiomux yedl 
BHIO a 


alta = ((E-Ap)¥o¥o) =D ai (Hiyi, yi) << + ©0, 


M oNpeyeiuM B G CKaJIapHoe MpousBeyqenue 


(a, aM) = ((E— Ay) yo, y) — >) ai(Hiys, y), 


i=1 
J 


rye aD == {y), y,..., yW,...}. Qro mpouspeyenne mpespamaer G Brus 
OepToBo “upoerpanerso, _ BooOme _TroBopa He momHoe, c HOpMoH || & |l a; 


=(«, «)¢. Ha noymuoxecrse G,€G sneMeHTos, yOBsJeTBOpsIoNyUX yen 
BHIO || % l|@¢ <1, paccmorpum dyHKuHonan 


es) 


O(a). S (Ay 9) Dray) y (ys Heys) + s (Hi yi, yd 


i=1 b=1 i=1 
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TH pAb CXOAATCH aOCOJIOTHO B CHJy HalIMX yculoBuit). 

Teopema 2. Ypaenenue (2) umeem co6cmeennvie sHavenua (370, Al 
pre | <eee< | An | <:.., Komopoim coomeemcmeyiom cobcmeennvle a2e- 
PHIMOL 1, P2y>+++5 Pn» +++, HOPMUPOBAHHLIE YCACeUAMU (5), OONADAIOWWLE CAe- 
HOUWUMU IKCMPeMANHIMU CeolcM6aMU: HA MHODKECMBe dAgMeENMOB «%, YOOE- 
ME6OPHUOWUX YCACBUAM 


mig= |, (a, Oy ig = 0, on =I{on, esa «aha Dh ale bs Ros |e nocctl weel 


\COMOMHOE SNAUeENUe MyHKYyUOHAAA D(x) Oocmueaem HaUboALUle2d BNAUeHUA, 
wroeo 1/|hn|, Komopoe Oocmueaemcn Ha aaemeHme &n={9n, Vins .-- 
-» Vsny---} (N= 1,2,...). Imo mnoocecmeo coOcheennolx snauenutl (Heobxo- 
imo OecKoHeuHoe, ecau A\y—HeKOHeUHOMEpPNbUi Onepamop) wucuepnoieaem 
Cb CneKmp ypaeHenus (2). 

3. Jl usyyaemoro Ksacca JIMHeLHbIX OMepaTOpOB HMeIOT MeCTO cyJlesy10- 
We CleKTPaJIbHble pa3JlOwKeHUA:! 

Teopema 3. [pu awbom fEX 


thE = Aahe,) 
Ale eee A ee 


Xr 
h=1 R 


a 


Je pnd cnpaea cxodumca no Hopme 6 X. 
Teopema 4. IIpu smb6om fEX 


co Pan 
past eee LL renee Bee hie 2 es, 


| k=1 Xp 


de psdvl cnpaea cxodatmca no Hopme 6 X. 

_ Ha ocHopannn STHX MpeqOKeHH OOBIWHBIM TyTeM OKa3bIBaeTCH, TO 
TipaBeyiuBa cleqyoulaa Teopema. 

 Teopema 5. Ecau h ne ecmb co6cmeennoe shauenue ypaenenun (2), mo 
Ouncmeennoe pewenue ypaeHenua (1) npu sadannom yEeX wumeen 
ud 


<1. (Hy Oy) 
Sp Ant y aa en 


— >} 
ha *h 
de ps0 cnpaea cxodumca no Hopme 6 X. 
weak av ovo BbIe;, TONOKUM o,=={09, Yin,s--,. Vere} 2=1,2, 
on : Cs. lean ile = P; (an, &n)G = Opn): 


Weeopew al 0, Eciu o-={),, Yi, -, Ya,---} CG, mo 


< <1 (eee) 
Ayo — >) Hiyi = Dy —3— (E — Ad) Pm 
i=1 


n=1 @ 


~ a;(a, @,) : 
Hiv tH: = Dd a ins De, 


n=1 n 


de pxAObL cxoOnmcA no Hopme 6 X. 
Teopema 7. Ecau Oa anemenma 4={Yo, Yir--+s Yn ++ SEG 


lee) 
Ai, Higa Biv oH yen ai All, 25-8, (6) 
i=1 
Bere .20,jGe=0, t= 1,27... : 

CucTemy 2vieMeHTOB {%,} MbI OyJleM HasbiBaTb TOJHOl BG, ec He Cy- 
MecTByeT HH OjHoro sseMeHTa %€G (KpoMe HyJb9JIemeHTa), OPpTOrOHaJbHOrO 
aeescemM 0, (= 1,2,...). 
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V3 teopem 7 u 8 BbiITeKaeT CuleqyIOMHa KpHTepui NMOMHOTHI: ) 
Teopema 8. JIaa moz0 umobel cucmema anemenmos {%n} Oblaa NoAKl 
@ G, Heobxodumo u Oocmamo4no, umobol ypaeHenusn (6) UMeAU MOAGKO HYAE) 
60€ pewuleHue Yy=Yy=---Yn=... = 
Vmeer mecro takxKe cJleqyrollu KpuTepHn: 
Teopema 9. Jina mozo umo6el cucmema anemeHmos {%n} OblIA NOAH 
6 G, neo6xo0umo u Oocmamouno, 4umobel OaA «tob02e0 alemeHmMa «% 


= {Yor Yrr +++) Yny-- } EG umeau mecmo npedcmasrenua 
[oo) fo) 
ie 
Yo = > {%, On)aPn, Yi= > (o.enla Min, Oobmed, 2, ohh ( 
n=1 n=1 | 


20e pAObL Cnpaeo cxodsnmcaA no HOpme @ X. 
V3 teopem 8 u 9 cpa3y culeqyer mpeqsloxwKeHve, MMeIOlUlee BarxKHOe 3Ha7 
yeHHe JIA IPMMeHeHHH K HCCJIeOBAHHIO TpaHMUHbIX 3ajjay B Teopuu Audper 
PeHILHaJIbHbIX ypaBHeHHH: 
Teopema 10. nn moeo umobol Ona <atob020 anemeHma «=> 
= {Yo. Yi, +++) Yny+--} EE umeau mecmo npedcmasaenusn (7), Heobxodumo u 
docmamouHo, umobel ypaenenun (6) UMeAU MoAoKO HYAeBOe pelwleHue. 


TOumuccKHHu MaTeMaTHYeCKHH UHCTHTYT IloctynH10 
um. A. M. Pasmag3e 30 I 1956 
Akayemuu HaykK ITpysCCP 


UHMTMPOBAHHASA JIMTEPATYPA 


1. ® Xapas3os, JAH, 91, Ne 5 (1953). 2 7. ® Xapasos, JJAH, 91, NoG 
(1953). * 0... X apa3zos, JAH, 102, Ne4(1955), *B.U.Cmupnuos, Kypc Becmen| 
matematuku, 5, M.—JI., 1947, crp. 392—395. *® . ®. Xapas3op, Tp. TOuaucck. 
matem. HuHcT., 19 (1953). ; | 
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Joxraaym Akayemun nwayr CCCP 
1957. Tom 112, Ne 5 


TEOPHA YITPYTOCTH 
Bb. fT. KOPEHEB 


IWTAMN, JIEXKAUWIMM HA YMPYFOM NOJIYMPOCTPAHCTBE, 
MOAY Jib YNPYFOCTH KOTOPOTO ABJISETCA CTENEHHOM 
®YHKUHEN PJIYBUHbI 


(IT pedcmaeaexno axademuxom M. A. Jlaspenmoesoim 14 1X 1956) 


Bonpoc 0 pacnpesereHHu JaBeHHA M10 NOowBe wWTaMMa, sexKamero Ha 
IpyroOM [OJlympocTpaHcTBe, MpHBeKa] BHHMAaHHe MHOPOUHCJICHHbIX MccJe- 
BaTeJeli. Pemmenve pala BaxKHBbIX 3ajlay O WITammax mpHuayexutT H. UW. Myc- 
wmuBAIH uA. WM. Jlyppe. Oco6eHHo JeTaNbHO 3TOT BOMpOc pasOupaeTca B 
sHOrpadun VM. 1. Wraepmana (1), a Take B KHure JI. A. Tanuna (*). Bomb- 
WMHCTBO paOOT NOcBALeEHO BOMpOcy O UITaMne, JexKalleM Ha yipyroM Mouy- 
)OCTP aHCTBEe. 

IlpeacTtaBiseT HHTepec paclIMpHTb KJacc MOJleneli yupyroro OcHOBAaHHA. 

B nacTosmleli 3aMeTkKe: 
_ 1) dopmMyaupyetca 3aqaya O wTamne, JiexKallleM Ha OCHOBaHHH C OHOPOT- 
SIM OCECHMMETPHUHBIM sfpom (°), T. e. MpefMmoaraeTcs, TO OCaAKa TOUKH 
+, Y) OCHOBaHHA OT CAHHHUHONM BepTHKAIbHOM CHJIbI, IPHIORKeHHOH B TOUKe 
, 7), ABMACTCA PYHKWHEH TOJbKO pacCTOAHUA Mey STHMM TOUKAMH: 


I (eK {% = 5) ty aH) 8); 


2) 3ajjaua pellaeTca JIA Cayyad, KOTa MOJyJIb YIpyrocTH OCHOBaHHA H3- 
SHAeTCA C TIyOMHOM MO CTeMeHHOMY 3aKOHy. 

1. Kak moka3anHo, HampunMep, B (°), eCIM Ha NOBepXHOCTb OCHOBaHHA Jel- 
ByeT Harpy3ka p (x, y) (AA COKpallleHHA BbIKIaOK MOJIOKUM, ITO p — YeT- 
id (PYHKUHA), TO 


w(x, y) 2 \ C (21, 22) A(Z1, Zg) COS 2, ¥ COS 2, dz, dz, (1) 
00 

pix, y) = \ \ A (21, 22) COS 2X COS 2,y dz, dz, (2) 

00 

e 
a(2, 22) = =\ \ p(X, y) COs 2, x COS Zay dx dy, (3) 
00 

ON CP geen Wi \ \ K (x, y) COS Z,x Cos Zgy dx dy. (4) 

0.0 


“IH MOJIOKUTb, YTO JIA TOUeK B(x, y), HaXOAAMMXCA B mpejesax o6acTH 
ocayka w= (x,y), a ANA TORK, HaXOMAMMXCH BHE 9TOH OONACTH, 
x, y) =0, mpwuem (x, y) u3BecTHan, a p(x, y) —HeM3BecTHaA <(pyHKunH, 
gajlaua (pOpMyIMpyerca culexyiouluM OOpasom: 

co cO 


\ \ C (21, 22) A (215 22) COS 21% COS 22y dz, dz, = 9(x,y), B(x, Gf) Ce Pee (O) 


0 0 
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e—28 


co q mae , cited , 
\ (21, 22) COS 21x COS ZY dz; dz,2=0, B(x, y) @F. 
0° @ : 

Stu ypaBHeHuA ABIAIOTCH OOOOMIeEHHeEM fyaJIbHbIX YPaBHeCHHH, USJIOMi 
HH TCOPHH KOTOPHIX MO*AKHO HaliTu B (*,°). Pellad HX OTHOCHTEJBHO a, 8 


TEM MOXKHO JIerKO HalTH Pp. . E 
B oceCHMMeTpH4YHOM CyuIyyae, BOCHOJb3OBABIIMCh M3BECTHOU cbopMy 10H 


| | p(VPE ¥) cos arx cos zy de dy = 2 \ rp(r)Jo(rr)dr = 2p(r), 
—0o —¢o 0 


re y=V 24 2, r=Ve 4-y? , nowyauM 
4 ~ 
a({) = saP (1), 


M sajlaua o wTamme paguyca R, umeroulem ocaqKy @)(r), OyxeT Popmyam 
POBaTbcA cueqyIouluM OOpasom: 


e 2 

mpur<R  \cliali)ro(ir) dr = 
0 

mpur>R aly) tdo(ir) dy = 0, 
0 

rye 
(7) = 20 | rK (r) Jo (yr) ar. (1 
0 
Ecau 0603HaYHTb = Dien tdevesaion 20 


a(z)=a(-5-) =m); c(i) =c()=a4(8; wo (R) =~ (0); 


mpup<1 YB) a (@) Blo (G)d2 =—* wr (pe), (HT 
mp p>1 — \ a (8) Blo (8p) dB = 0. (12 


Pemlenwe STO CHCTeMbI ypaBHeHHi ia ciyyaa c,(B) = B* usBecTHO; mpeg 
CTaBJIAeT MHTepeC NOJYYHTb peluleHHe STOM CHCTeMBI H AIA Apyrux PyHKUHl 
C(x), ABJIA}OWLMxcA TpancpopMaHtamu TanKesia Apyrux sgep K. 

2. PaccmoTpuM 3aauy JIA OCHOBaHHA, MOjlyJib yupyrocTu KOTOporo 43 
MeHAeTCA C PyOMHOU 10 creNeHHOMy 3aKONYy. OcHOBaHHe TakOorO TuMa paccma 
TpuBaocb I’. K. Knetnom. MM, Mexjy npouuM, N0Ka3aHO, YTO pacnpejenenme 
Hallps2xKeHUA B ITOM NOJYMpOCTpaHcTBe, 3arpyXeHHOM COCpeOTOYEHHOM CHJION 
coBnajlaeT C pacnipefeeHHeM, peqoxKeHHbIM B padote H. H. Msanosa 
a mocyie Hero B pa6ote O. Ppesmuxa. 

B 9TOM cilyyae apo 
. al 


n+1 ? 
TET 


NG = 


M mpH 2 >O0 Mofymb yupyroctu yBeMuNBaeTca Cc rayOuHol. _ 
Pa36epem 98ToT curyyalt: 


te pete 
(1) = 2e\ rK (r) Jo (yr) dr = a irom 7. 
* . p(t) Ee 
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O6o3HauHM Jd COKpallenua sanucn 


1—n 
gi—n r( 5) ) 


=An; n—1=c; 


= wy F-= 8) Par (8) = FP). 


Torga cucrema (11), (12) mpumer Buz: 


\8°F (@) Jo (Gd? =a (e) (0<f<1), (14) 
)\ co 
\ FB) Jo(Be)dB=0 (I< p<00). (15) 


0 
Tonoxum 1>>n>0; torgqa «<0, 4 pewenue saqaud MOxKHO NomyuuTD, 


ICHOIbSOBABLUIHCh pesyJIbTaTOM BycOpuyxKa (5), KOTOPbI NpH HysJIeBOM HH- 
2Kce (byHKuMu Beccerta cpoqutca kK cdbopmyuie: 


a2 pa) @lya—m ewat 
ritzy) es ueaat 

+\ u(l wy? “aug (any Gy) 8 “)y , (y)dy]. (16) 
0 0 (14>) 


Exim MOOKUTb g = Py = const, T.€. CUHTATb, UTO WITAMI HMeeT TJIOCKyIO: 
IM2KHOIO TpaHUlly, TO B pe8yJIbTATe BbIVHCJICEHHH TOTyaHM: 


i—n in 
2) 2 op 2 : . ‘ 
F(8)=0— Tatty Jagr (P): | Ah 

| r{ 2 ) ae 
-eaKTHBIoe JaBeHHe paBHO 

n+1 oe 
T pe 4 = a 5 , 
P(e) =— 2 So _/n+1\ R® SP J nay (8) Jo (Be) a8. (18) 

Nera gi 


Tenepb \aqaua cBOqUTCA K BBbIUHCIeEHHIO HecoOcTBeHHOrO uHTerpasa Be- 
Sepa u UWlacrelirmuna, uro B Hallem cayyae jaer: 


r(3 1. 34n oS 

A ee ae er 

DO) ee ate es (aa! (19) 
(“) 


Han6onee UirepecHbIM ABJIAeTCH oOnpeyesenue aBJIeHHli B WeHTpe uM Ha 
Kpaio lWlTaMila. [eppoe H3 HHX CBOJMTCH K BbIMMCJICHHMIO HHTerpadia THIla 
Re6epa, a BTOpOt— yuTerpayia TuNa Crpyse. Ilocne BbmMiceHuH NOJydHM: 


Va 4 4 
fees eS — ; (20): 
ok r(“F—)r(a+ 5) 
p(l)=— & pe (21) 
TE 
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3. Herpyquo mpumMeHvTb Ty 2%e CxeMy K peleHHIO 3aa4yn O TIJIOCK! 
autamne. B 9Tom cjryyae, kak cCuJlIeqyeT M3 MOPMYJ, NPHBeeCHHBIX B Haug 
‘9TOH CTaTbHv, 3ajaua CBOJHTCA K pellleHHIo CHCTeMbI ypaBHeHul | 


y* fx (y) cos xy dy = g(x) (V<*< 1), ( 


fi (y) cos xy dy = 0 Mee OD), @ 


oUMDQ R28 


‘KOTOpbl€e TAaK2K€ MOKHO paCCMaTPHBaTb Kak [lyaJIbHble ypaBHeHHA JIA CI 
yaa (pyHKuni Beccea nomyuesoro uHyekca. B 9TOM CJy4ae, NOJO%KMB, H 
lIpHMep, 
COS ty == Spe 
a 


a o6o3HauHB e*” f, (y) =f (y), MomyyHM cucTemy: 


lytA (xy)dy =e (x) (O<2<)), 
(Fw)A(y)dy=0 (1 ¥<>0). on 


0 


‘CKOH rpaHuuen: 


Rk | 
W (r) = >, Om (rT) cos me. (26); 
m=1 | 
Tlocrymnuo 
13 1X 1956 


UWHMTHPOBAHHAS JIMNTEPATYPA 


M. A. Wraepmanu, Kouraxruaa 3aqaua reopuu ynpyrocmu, 1949. 2 JI A. Tas 
-J. 4H, KouTaktuple 3aaun Teopuu yupyroctu, 1953. *% B. IT. Kopenes, Bonpoci pacuera| 
‘OalOK H MVIHT Ha _ynpyrom ocHoBanuu, 1954. 4* HW. Cueyzao0n, Ipeodpasopane Dypse, 
1955. ° I. W. Busbridge, Proc. Lond. Math. Soc., 44 (1938). . 
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Jloxknagn Akanwemun nayr CCCP 
1957. Tom 4112, Ne 5 


PH3SHKA 


yY. ®. BPAYH, mu. 


we 
K TEOPHH MATHHTOCTPHKUHH MOHOKPHCTAJJIOB HUNKEJIA 
(ITpedcmaeaeno axademukom JI. A. Apyumosuuem 14 XII 1956) 


_Hegasno Axy.ios (') npouspen cpaBHenne cBoeii (2) TeopuH Hu3MeHeHHA 
OJObHOTO Y]JIMHeCHHA B KPHCTaaxX HUKeA Mp HaMarHHYHBaHHH C TeO- 
eu TetisenOepra (*). J|na cryyan HamarHuuuBanua BOM [111] on namen, 
O NOJIYYeHHbI€ HM KPHBble JawT Jyulee Corsacue C OMbITOM, YeM KPUBBIe, 
muvceHHpIe Tancom H Xapviemom(*) Ha  ocHoBe tTeopuu Telizen6epra. 
OT pe€3yJIbTaT OH, OYeBHAHO, IpoTMBOTOCTaBsneT TeopuH Teli3eHGepra. 

A o6paiaio BHHMaHHe Ha cTaTbIO(°), B KOTOPOH ObINO MOKa3aHO, YTO ZTO 

‘CXOKeCHHE ABJIACTCH CJIeECTBHeEM OUWIMOKH B BbUMCNIeHHAX Tanca u 
apyiema. KpuBble, MpaBHJIbHO BbIUHCIeHHbIe NO Teopuu Teti3senGepra (°,°), 
{OBJICTBOPHTeIbHO COBMAaj[aloT C OMbITHBIMH JaHHbIMH. 
. Hu ova Teopua He OMMcbIBaeT TOUHO Mpolecc HaMarHHyMBaHUA, HO TeO- 
ia lel3eHOepra uM2eT TO MpeHMyLIeCcTBO, UTO OHA JerkKO MpHMeHHMa K pa3- 
A4HbIM N1po6slemam. Tak, 9Ta TeOpHaA HU ee Nocmeyloulve BUAOM3MeHeHHA 
IIH HeaBHO HCHOJb30BaHbI (*) AJIN HHTeplpeTawHH OOpaTHMoro MoBeseHHA 
epputTos. Bnpouem, u AxynoB ogHaxyp (§) HCMOb30BaI ee. 


Cent-Ilon, Munuecora, Tloctynuso 
42 XI 1956 


LWMTHPOBAHHAA JIMTEPATYPA 
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931). § W. Heisenberg, Zs. f. Physik, 69, 287 (1931). *R. Gans, J. v. Har- 
»m, Ann. Physik, 15, 516 (1932); 16, 162 (1933). ° W.F.Brown, jr, Phys. Rev., 52, 
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Jloxnayn Akagqemun nayr CCCP 
41957. Tom 112, Ne 5 


PHU3HKW 


Axayemuk AH BCCP H. C. AKYJIOB 


MO NOBOJY 3AMETKH Y. ®. BPAYHA, K TEOPHH 
MATHWTOCTPHKIMM MOHOKPHCTAJJIOB HUKEJIA 


B pacuerax Tanca u XapuJiema jlelicTBUTeJIbHO COepKUTCA OMMOKAa, H M 
6naroqapHbl Bpayuy 3a STO yKa3aHHe. OHaKO K Hallie TEOPHH HU K HalllHM pad 
yeTaM 9Ta OlMOKa He HMeeT HHKAKOTO OTHOWICHHA, a BO3PpaxKeHHA NpOTyL 
(bopMayIbHOro MeTOya, KOTOpHIi Opi upHmMeHed TelsenOeprom, OcTaroTcs 
Jlaxke eC HCXOAHTb 3 UcIpaBseHHbIX BpayHoM pacueToB. 

B pa6ote Tanca u Tapmema aHHble HAMM OCHOBHbIe (OPMYJIbI MarHUTEt 
CTPHKILMH TPUMeHAIOTCA TpaBMIbHO, JOMYyIWeHHad HMM OWIMOKa CBA3aHa C HE 
IipaBHbHbIM TIpHMeHeHHeM MeTojia TevsenOepra, 4TO TOBOpHT O TOM, ard 
IIpHMeHeHHe STOFO MeTOJa He Bcera ABJAeTCH MpocTbim. XOTA dopmy 
Bpayua, OCHOBaHHad Ha OOJIee MpaBHJIbHOM TIpHMeHeHHH MeTOa Jensen 
Oepra, syume corsacyeTcd c¢ OMbITOM, veM kpuBad Tanca uw Xapusemat 
Bee 2Ke TeopeTHeckas KPHBat, OCHOBaHHad Ha JaHHOM HaMH 9Heprerwye} 
CKOM MeTOJe, JIYUINe ONMCbIBAeT SKCIE€PHMeHTaJIbHbIe JaHHble, YeM Cop 
Myla Bpayna. 1 | 

Mbt cunTaem, YTO coBnayeHue JaHHOH HaMH KpHBOH Cc <r ae 
HbIMH JAHHbIMM TpyHO OObACHHTb OWIMOKAaMH OMbITa. Oyuako jlaxke HesaBu 
CHMO OT pe3yJIbTaTOB CONOCTaBJIeHHA TeOpHH C ONbITOM MpHxXoO_UTC 
OTMeTHTb HaJIMuMe HeKOTOpOH HefocTaTOuHOCTH MeToga  Teli3en6epra 
KOTOpad OOyCJIOBMeHa TeM, UTO PeabHbIe KPHCTAJbI BCerqa HMeIOT BHYT 
peHHve ympyrve nanpsxenun. Metogx, npumenenupiii TetizenSeprom, busy 
yeCKH He OOOCHOBaH HW He YYHTHIBACT HX POUJIb. 

IIpoTuB BHYTPeHHHX HanpAxKeHUu pH HaMarHHveHUU COBeplaeTca padorTa. 
Ecam mpeneOperaTb ructepesvcoMm, 9Ta pa6oTa B calyyae MepexoOB JOMeHOB 


Tz (11 17, (111). (1) 


paBHa HyJHO, B OTIHIMe OT NepexXoOB Tuna 


Fe (Lid ]—Js [111], (2) 


rye 9Ta padota oTrmuyna oT nya. Tlostomy mepexogn (1) u (2) He apmsroTcs 
CTATHCTHYECKM PaBHOMeHHbIMH, KaK 9TO MpHHMMaeTca B MeToye TelisenOepra. 
Bosunkatoulad OTciofa OWMOKa B M38BeECTHOH Mepe aHanoru4una omuOKe Tauca 
uv XapJieMa, KOra OHM CUMTAIOT CTATHCTHYeCKH paBHOLeHHBIM Hallp aBsleHuA 
Tuna [111] c oquol croponst mu HanpaBaenus Tuna (111] —c Apyrou. Kak no- 
Ka3bIBaeT ONbIT, BOSHHKAIOWad MOrpelwHOCTh B pAye cyyaeB MOXKeT OBITS 
CPaBHHTeJbHO HeOOJIbINOH, TEM He MeHee HMeeT MeCTO NIPHHUMNMabHasd He]O- 
CTATOUHOCTL (POpMaJIbHO CTATHCTHYECKOTO MeTOJa MPH BbIABIeHHA paqa cme- 
uMduyeckuX OcOOeHHOCTeli B XO KPHBBIX MarHHTOCTpHKUMH HM Apyrux 
addextos. Ilostomy B paye cmyuaep SHepreTHuecKHit MeTOLL pacueta yuku 
PacnpeeeHHA NOMCHOB 10 HalpaBseHHAM JlerkorO HaMarHHyenuA (KOTOpHIii 
B pasIMINbIX BaPpHaHTaX pasBUBaNCA Mamee B padoTax Apyrux aBTopos) aeT 
HW Jilyumee COrlacve C ONbITOM HW ABJIAeTCH PusHueCcKH Gomee OGOCHOBAHHEIM. 
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Ilocne NosBneHuA STUX JByX MeTOJOB (9HepreruyecKoro HM copMavbHO 
aTucTuyeckoro) yxKe B 1932 r. BosHuK Ia Mea JaTb HX CHHTe3 H OGOCHOBaHHE. 
rO ObIIO HOCTUFHYTO B MepBOM MpHOWKeHUH B SHepro-cTaTHCTHUeCKOM MeTO- 
7}, B KOTOPOM pOJIb BHYTPeHHHX Halips2KeHHH (XOTA HM He MOVIHOCTHIO) YuH- 
fipaeTca NyTeM BBeJeHHA B TeOpHiO MarHATHO! BOCIpHHMUYMBOCTH (yy= 1/H) Mua 
1<_/,), BeCbMa YYBCTBHTeIbHO! K BeIMYMHe BHYTpeHHUX “yupyrux Harpa- 
jeHHui. OcHOBaHHad Ha STOM MeTOJe TeOpusA YIPyro-HanpAXKeHHbIX JOMeHOB, 
a3BHTaa B padotax AxyjoBa u Konjopexoro (°),a Takxe B anaslOrv4uHoli 
a0oTe Bpayna (*), ,aeT BOSMOXHOCTH YAOBJETBOPHTeIbHOrO ONMCAaHHA GOOVIbIIO- 
) YMCA Pa3sJIMUHbIX S*PPeKTOB, CBA3AHHBIX C JleliCTBHeM BHeIUHHX UM BHYT- 
CHHHX YMpyrHX HalpA*KeHHii o HA MOHOKPH¢TalIbl WH MOMMKPHCTAJJbI 
eM. Take (°)). B vacTHocTH, He Nm0x0e coruacHe Cc OMbITOM JaloT (popMyuIbI, 
OmyuenHble AKyJIOBbIM HM KonjlopcKHM JIA pa3JIHUHbIX MeXaHO-MarHutT- 
Bix SpeKTos. B ormHuHe oT Teopun Telisen6epra B 3TH *OpMYJIbI BXOMUT 
OCIIPHUMUMBOCTb yy. [IpHMepoM sToro aABAAeTCH dopmyna Aun AE opexta 


; 


3) 


(),= YarsEo | TE | (3) 


fe KOspPuUMeHT c pu ycpeyHenuu no Payccy paseu 3/,. B awuTepatType Hama 
POpMyJla IpHMeHAeTCA HHOTa C OOJIbIIMMH 3HAYeHHAMH JIA 9TOrO KosddDu- 
veHTa (BmvI0oTb jo */;). Onbitst SimamoTto nu Tauuryyn (8) nogxTBep»xatoT 
TipaBeIHBOCTb (opMyvibI (3), KOTOPylo. OHH, OHAKO, Ha3bIBaIOT TMOJ1YSMMH- 
dMYecKOH. B elHcTBHTeJIbHOCTH OHa Oba BbIBeJeHa YHCTO TeOpeTHYeCKH B 
moorax, (°:°,°). 
_ las Benvunnbl Koapputtventa c yka3aHHble ABTOPBI, Kak cpefHee H3 pas- 
AMUHbIX OMbITHBIX AHHbIX, JaioT 3Havenue 0,7, UTO B Npefemax OmMOOK OMbITa 
corsiacyeTcad c TeOpeTHYeCKHM 3Ha¥veHHeM. AKkyoB u KonygopcKni npoBo,uiu 
ycpeflHenve m0 Payccy. Ecau ycpequatb m0 MoxTy, TO NojyyaeTcA MHOe 3Ha- 
yeHHe C, UTO, ECTECTBEHHO, He MeEHACT MPHHUUNMAIbHOM CYyWIHOCTH HalieHHoH 
Hamu dbopMyubl. Bompoc 0 xapakTepe ycpeHeHHA WMeeT, eCTeCTBEHHO, CaMO- 
CTOATEJIbHbIM HHTepecC H MOKeT ObITb peWICH OKOHYATeJIbHO JIMLIb Ha OCHOBe 
HaKOMJIGCHHA JOCTATOUHO HajlexKHbIX IKCMCPHMeHTAJIbHbIX JAHHbIX. 

CaeyeT OTMeTHTb, 4TO B OCHOBe TEOPHH MeXAHO-MarHHTHbIX ABJICHHH, 
QO KOTOPbIX HyeT pewb B 3amMeTKe Bpayna, slexkaT POPMYJbI AA MarHuTo- 


CTPUKIUHH 
h = 3/y hroo (a2B2 + a2 82 + 0262 — 4/5) + 
+ Bd 11 (%1% 28182 + % 2058283 + %99%1 8381 (4) 
HM JH 9HepruH yUpyrux HanpAxenul o 
B= 55 [Miro 2g Oe 12 ce 2 8) 
+ S3hy14 (01% Ya'T2 + %2%s Yots + %s%'Taa)I]- (5) 


Stu PopMyJbI B HeKOTOPHIX CuyyadX WaloTcA Oe3 HafMexKAW{UX CCHIJIOK 
Ha lleppoucrounuku (7,5), a HHOrya omlM60"HO wMpumucpiBaiorca Bexkepy 4 
Jlepunry (cM., Hampumep, (1°)). 

Pa6ota TelisenOepra OasupyeTca Ha CooTHOWeHHM Tua (4), ¥TO Vei3eH- 
Oepr BeCbMa KOppeKTHO oTMeyaeT. B psaje padoT MpHMeHAeTCA TaKxKe JaHHoe 
HAMM COOTHOLICHHE JIA TePMOAHHAMHYeCKOPO MOTeHIMaJla ypyrux HallpA- 
*KeHHH C JONOJHHTeIbHbIMM WleHaMu, WpefioweHHbIMa T'ancoM u ero Co- 
Tpyquukamu, a Takxe Bexkepom u Jepuurom. 

B 3aKksroueHve 3aMeTHM, UTO HECMOTPA Ha OTJeJIbHbIe HCKJIOUVCHHA H He- 
OOXOMMMOCTh JauibHefmero O6OCHOBaHMA, CTaTHCTHYeCKad TeopHa yupyro- 
Halps2KeHHbIX JOMEHOB, OMMpadcb Ha yKa3aHHble BIC COOTHOLWeHHA, jaer, 
KaK T1paBHvio, Ooslee YHHBepCaJIbHble HU TOUNbIC Pe3sy/bTATbl MO CpaBHeHHIO 
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c J\pyruMu MeTojjamu pacueta. B sTOM OTHOMIeCHHM MbI MOJIHOCTbIO COracH 
c Bpaynom. J|na okoHuaTeJbHOrO CyXXJCHHA H YCOBEPINeCHCTBOBAHHA TeOp: 
BECbMa XKeJlATeJIbHO HaKOMJIeHHe HOBbIX, Ooee MpelM3HOHHbIX 9KCHepHMe 
TAJIbHbIX JI@HHbIX. 


re Ilocrynuso 
14 XII 1956 
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Aoraayes Akagwemun nayrx CCCP 
1957. Tom 112, Ne 5 


PHSHKA 


b. B. KAJOMILEB 


N1PHHUMM HHBAPHAHTHOCTH JIA OJHOPOJHOM CPE/JIbI 
MIPOH3BOJIBHOM TEOMETPHYECKON ®OPMbI 


(IT pedcmaeaexo axademuxom M. A. Jleonmosuuem 27 1X 1956) 


1. [Ipuntun nHBapHaHTHOCTH B TeOpHn pacceaHUA cBeTa Obi ccbopmMy.Hn- 
BaH BilepBble B. A. AMOapilyMaHOM Jin TOTyGecKoHeYHOl cpegzn (1). Bro- 
eqctBuu C. YUanpacekap paciipoctpanus ero Ha ciryuali mmocKoro cos (?). 

HacToale paOoTe MpHHUMI HHBapHaHTHOCTH IIpHMeHHeTCH K cpeyle Npon3- 
JIbHOH TeOMeTpHY¥eCKOl POpMBI, YTO NpefcTaBsIAeT HHTepec Kak JA TeopuH 
iCCeHHHA CBeTa, TaK H JIA HEKOTOPbIX 3aa¥ HeliTpOHHOH du3uKH. 

Bo usOexKanne H3JIMWIHeli rpOMO3qKOCTH MbI MpeMon0xKUM, TO pac- 
AHHe MpOHCXOUT Oe3 H3MeHEHHA YAaCTOTHI (Kak OyJeT BUAHO H3 JambHeMmero, 
jOOMeHHe Ha CuyYali paccesHUA C H3MeHeHHeM YaCTOTHI He MpeycTaBsasneT: 
‘OObIX 3aTpyHeHHIi). Kpome Toro, 6yeM mpeynosaraTb, uTO paccmaTpuBae- 
ad Cpela ABJIAeTCA OMHOPOMHOH H OFrpaHHyeHa BbIMTyKIOM MOBepxHocthr S. 
CHJIy OMHOPOAHOCTH CpeAbl ypaBHeHHe Mepenoca He COJepKUT ABHOM 3aBHCH- 
OCTH OT r, H, CJIeMOBATeJIbHO, OHO HHBAPHaHTHO MO OTHOIMWeHHIO K OeECKOHEUHO 
aIOMY JBYXKeHHIO WpoctpauctBa. Ilostomy pe3ysbTaT JeHcTBUA TaKOTO mpeob- 
a30BaHHA MOMKHO LUeJIHKOM y4eCTb H3MeHCHHeEM TP@HHUHbIX YCOBHH. ITO 
TBepxKeHHe H cocTaBIAeT COOOM COJepxKaHve TPHHWuNa HHBapHaHTHOCTH 
oOuleM culydae. 

IlpHHuMasd 3a eHHHLY AJIMHbI CpeqHHH CBOOOHBIM TpoOer KBaHTAa, MbI 3a- 
HIlleM ypaBHeHHe MepeHoca Jia PyHKUHH BIuAHHA (°) B BHze 


{(wV) + p (r)} G (M, Fr; Mo, To) = 
= ho (r) |p (o-0) G (w’, F; Wo, fo) da’ +8 (wm — 4) (r — to). (1) 


qecb G(, fr; o, Tf) —PYHKUMA BIMAHHA, MpeycraBsstomlan coOoli HHTeH- 
ABHOCTb HM3JIyueHHA B TOUKe f C HaMlpaBJIeHHeM W, OOYCJIOBJIeEHHYyIO TO- 
CYHbIM HCTOUHHKOM, HaXOJ[AUIMMCA B TOUKe Fy HM HCIYCKaIOUlHM H3JyyeHHe 
HalpaBJIeHHH Wy; }— KoIPPHUnHeHT Morsomenua; p (cos 6) — wHAUKaTpuca 
accesHHA; o(r).—<IIOTHOCTb BellecTBa»; paBHad | BuytpH S u O Bue S. 

IIpouspeyem OecKOHeYHO MaJIbIli CBHI cpefbl Ha BeJIMYHHY € B HalpaB- 
€HHH eMHHYHOrO BeKTOpa e, OCTaBJINA TOUKH UCTOUHHKAa HW HaOsIO,eHuA 
enOJBHXKHBIMH. IIpu sTomM (PyHKUHA BINAHHA G(W, Fr; Wo, fo) MepeizeT B 
oBy!l0 (byHKUHIO G’(w, Fr; %, T), PaBHy!O, OYeBHAHO, CTapol, HO CO C/BH- 
YTbIMH TOUKAMH HCTOUHHKA WH HaOsOeHuA: 


G’ (W, TF; Mo, To) = G(w, Fr — ce; Wy, Wy — €e). 


‘aKUM OOpa30M, BapHallHa 


8G = G’ —G = — ce(V + Vo) G (0, £; Wo, To): (2) 


; pyrolt CTOpOHE!, Takoli CABHT SKBMBAaJIeEHTeH HEKOTOPOH Bapualluu MiorT- 
OCTH, KOPja BeLIeCTBO OTHHMaeTCH C OMHOM CTOPOHbI H AOOaBsAeTCA C Apyrou 
3 CBOIO O¥epesb, 3TO PaBHOCHJbHO W3MeHeHHIO TpaHHUHbIX yCJOBHM). 
sapbupya (1), noswyuaem 
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{(@V) + 9 (1)} 8G (W, 15 Wo, fo) — p(t) 4 |p (W0') 8G (0, £5 Wo, To) do’ = 


= ee, () {G (w, £; po, fo) — > \p (ww’) G(w’, £; ©, To) dw’}. 


Kak BuyquM, Bapualua 6G yOBeTBOpHeT ypaBHeHHIo Mepenoca uM 
TOMY MOXeT ObITb ipefcTaBseHa vepes PyHKYHIO BIMAHMA: 


8G (, T; Mo, fo) = — \ G (, r; w’, r’)+50 (r’) {G (w’, £7; Mo, To) — 


—i \p (m’w") G (w”, £7; Wo, To) dw”} dw’ dr’, 


rye dr’ o3HauaeT auiemMeHT oOObema. IlogctraBaaa cioya (2) M yUIMTbIBaA, ‘i 
BapWalluA MMOTHOCTH paBHa 69 = -—eeVp HM OTJMYHA OT HYJA TOJbKO 
miopepxHoctu S, rye OHa OONayaeT 6-OCOOeHHOCTbIO, MOyUHM: 


—ece(V + Vo) G(, £; po, fo) = 
= —<¢e $\ G(w, r; w’, fs) G(w’, fs} Mo, fo) dw’ dS + 


Ss 


+- ceh $\G (w, r; 0’, fs) p (w’w”) G (w”, Fs} Wo, To) dw’ dw’ dS, 
Ss 


rye fs —TeKYUIMH payuyc-BeKTOp, MO KOTOpoMy BejeTcA uiterp upoBanne 
Ilepppli HHTerpadiB MpaBoh uacTH 9TOTO ypaBHeHHA OOpalaerca B HYyJIb | 


CHJY TpaHHYHbIX YCJIOBHH, KOTOPbIM NOAYHHAeTCA CPYHKUMA BJMAHHA: 
G(, fF; Wp, fT.) =O npu r€S, o-n<0 um ry €S, wy-ny > 0, 


Te 1—BHeWHAA HOpMasb K S B TOUKE Ff, a M)>—B TOKE fy. YUMTHIBA 
4YTO BEKTOP e€ NPOH3BOJIeH, NOJyYaeM OKOHUATEJIbHO: | 


(V + Vo) G(w, £3 Wo, To) = 


§ \ G (w, 1; 0%, T.) p(w’w") G (w”, Fs; Wo, To) dw’ dw" dS. (4! 
ce 


IIpouspeyem Tellepb OecKOHeYHO MaJIbIit MOBOPOT NpocTpaHcTBa Ha yroui | 
OKOJIO HeKOTOpoH TouKH R. IIpu stom G nepelijerT B 


G) (Oy F3Mos To) = 
= G(w— [Ew], r—[E(r —R)];. @) — [Eo], tT. — LE (tf) — R))). | 


C apyrol cropoun, usMeHeHue PYHKUMM BJIMAHUA MOXKHO yuecTb Bapualuel 


IJIOTHOCTH 6p = —[&(r—R)]-Vo(r). Tlpouspoqa BprkaaqKu, ananoruuHte 
TIPHBeeHHBIM BbIMe, HeETPyAHO NOyUUTb: | 


{l@—R) V1+ [> — R) Vol + [o 32] + [oy 52] G (0, 15 0, 19) = 


=—)} h \G (w, ©; 0’, Ts) p(w’w") G (w", rs; Wo, Fo) dw’ dw” [(r; —R)dS]. (5 
S 


Iecrb CKaJIApHBIX ypaBHeHHli, COOTBeTCTBYIONIHe JBYM BeKTOPHBIM (4). 
(5), MpeycraBrsior coOoh MaTemaTHYeckyio (OpMyNMpOBKy MpHHunNa uHBa 
puantnoctn. [lia Nonyyenua 9STHX ypaBHeHHll OKa3bIBaeTCH BeCbMa cyle 
CTBEHHOH ORHOPOAHOCTh ONTHYCCKMX CBOLICTB: B MPOTHBHOM cyIyyae BapHt 
aus Op OblJla Obl OTMMYHA OT HYIA BO BCeM OObemMe BHyTpH S, u HMHTerpaJib 
He IIpHBeHCb Obl K NOBEpXHOCTHbIM. 
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IIpuMenuM NonyyenHbie ypaBHeHHA kK 3ayqaue o yucbpbysHomM orpaxKennu 
cBeTa OT OHOPOAHOH cpeybl. Pewenue sToH 3aqauH CBOAMTCA K OTbICKaHHIO 
PyHKUMH BIMAHHA G(w,1r;), fo) IPH ycnOoBuH, uTO TOUKH ru fy, Haxo- 
qaTcd Ha mopepxnoctH S. OOosHauum uepes V’ rpaqveHT ByONb noBepx- 
wocTH S, ompegenennpiit copmynoi V’=V—n(nV), tye n—sBHewHas 


Nn 
HOpMab K S| B TouKe r. YunTbIBad ToxecTBO V==V’— ae (wV’) + 


+—— (wV) M MOIb3yAcb ypaBHeHHem (1) HM compsxKeHHbIM emy (°), He- 
TPyqHO MpuBectu (4), (5) K Buyy: 


\V’ a (OV!) — Se + Vo — SEE (WoVo) + S| G (@, 13 oy 0) = 


Wolo WoNo 


rN \p (ww’) G (w’, ©; Mo, To) dw’ + 


wn 


ga NG (w, rw’, T,) p(w’e,) do’ — 


WoNo 


=) § G (w, 6; 0’, rs) p (w’0") G (w”, rs; Wo, Fo) dw’ dw” dS; (6) 
S 


wn 


? {[@ —R) (v= 2 (#V’)——" \|+ 


+ 0 | i & a |}e (@, TF; Wo, To) = 


fees al a | p (ww) G (w’, F; p, Fo) dw’ + 


[(t) — R) no] 


Wolo 


ay h \G (w, 6; ©, 15) p (w'0") GW”, Fs; ©, 9) dw’ dw” [(rs — R) dS]. (7) 
Ss 


h \G (W, F; w’, Ty) Pp (w’w,) dw’ — 


- 


Sra cucTeMa ypaBHeHHH He COJepKHT 3aBHCHMOCTH OT BHYTPe€HHHX TO- 
yek, Tak Kak r H fy JlexKaT Ha MOBeEPXHOCTH H BCe MpOHsBOAHbIe OepyTca 
BJOJIb MOBepXHocTH. TakHM OOpa30M, B JaHHOl sayaue, Tak xe Kak H 
B OJJHOMEPHOM cuJIly¥ae, TpHHIWWI HHBapHaHTHOCTH IpHBOAUT K 3aMKHYTOH Cu- 
creme ypaBHeHuii. OTH ypaBHeHHA MpefcTaBAloT coOoH, BooOme FToBops, 
JIMUIb HeOOXOJMMbIe yCJIOBHA, KOTOPbIM JOJMKHa TO,YHHATLCA (byHKUMA 
BUJIMAHHA Jind OHOposHOH cpeybl. Bonpoc o jocTaTouHOCTH 3THX ypaB- 
HeHH Jt pellecHHA 3ayauH, MHaye TOBOpA, BOMpoc O eAHHCTBeHHOCTH 
pelleHua, TpeOyeT JONOJHHTeMbHBIX HCCeOBaHHH. f 

TIpu mpakTwuecKOM MpHMeHeHHH TOMyIeHHEIX ypaBHeHH 43 G Heo6xo- 
JMMO Tpe(BapHTebHO BbIJeNMTb 6-OCOOeHHOCTh, OOyCJIOBJIeHHy!IO KBaHTaMH 
cpeTa, He HCIbITaBlIuMu pacceaHva. Mbl He TIpOH3BOQMM 3/eCb BbIJeIeHHA 
9TOH OCOOCHHOCTH, UTOOb! HE yCJIOMKHATH (PopMyl. 


1 
2. Ecnu paccesve M30TponHo, T. e. p(cos 6) = Gq TOUS (4) —(7) MoxkHO 
MOYYHTh Oosee mpocrble ypaBHeHux. IIpounterpupyem, HalpwMep, ypaB- 
Henua (4), (5) NO ) H BbIpasHM V OMATb yepes TpayHeHT BO/Ib TMOBepXx- 


HOCTH. Bsoqa yHKiwio BUMAHHA Gy, C H30TPONHbIM HCTOUHHKOM 
al ; = 
i, (®, T} to) = \ G (, T;'@p, To) dp, Mbl MOMYYHM JVs Hee Culeyloulue ypaB 


HeHHA: 
{V! =n (OV) — a + Vo} Go (£5 t0) = 
F\G (w’, £5) do’ — if Go (®, 1; r.)\ Gy (w’, fs} fo) dw’dS; (8) 
S 


er n 
—_ wn 
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AG —R) (v’ —— (wV’) —o5)|, + [(t) — R) Vol + [ 0) ali Gy (, T5 To) 


(wn) / 
it i ; , 
= NG (0 »T; To) dw’ — 


12 ba, (o's TET) \ Gy (w’, fs} 1%) dw’ [(rs — R) dS]. (oy 
8 


HerpyqHo yGequTbca, YTO B T1OCKOM OfHOMepHOM cyy4yae ypaBHeHnue (& 


copmagaeT c ypapuenuem (23) paGorsi (4) quad BepoATHOCTH p(y, x) BbIXOM| 


cpesbl NO yrvioM arccos uw KBaHTa, MorsoujeHHorO Ha rsyOuHe X, TIpHuery 
TaK OMpefeJIeHHaAd BePpOATHOCTh OTMMUAeTCA OT Gy JIMIb NMOCTOAHHBIM ei 
*uTeem. Ilostomy ypapHenusa (8), (9) MOoxHO paccMaTpuBaTb Kak OOOOUIeHH\ 
metoya B. B. CoOonesa Ha cpesy mpou3BombHOH opmbl. Kak BHAMM, 9TH 
YPaBHeHHA ABJAIOTCA MPOCTHIM CJIe_CTBHEM MpHHUMNa HHBAapHanTHOCTH. 

Ecau mpounterpupopatp (4), (5) 10 & H MO W, , TO MOKHO MNOJYUATHY 
elle Ooylee MpocTHle ypaBHeHHA: 


(V + V,) L(r, rm)=—2 G1, rs) I (ts, To) dS, (10 : 
S 


| 


{[(@ —R)V] + ae R) Vol} / (1, 1%) =—A b Irs te) Lite ta) [(r¢—R) dS],(11 
S 


rye J (r,t) ompegesnetca copmynon J (r,ry) = £2 (W,T; Wo, To) dodo, | 
HW WpescraBaeT coOol MOTHOCTh H3syIeHHA B TOUKe Pr, coy ea 
HaJIMYHeM TOYCYHOrO HM3OTPOMHOTO MCTOUHHKA B TOUKE fp. 

Ypapuenua (10), (11) rakxe npegcrapastor co6ol sub HeOOXOAHMBIC| 
YCIOBHA, KOTOPbIM OJDKHa TOYHHATECA (byHKUNA J (r,r,), TOITOMY HEIbSI 
pacC4HTbIBATh Ha TO, YTO OHH NOSBOAT MOJYYHTb ToWHoCe pemienue. Tem He 
MeHee, B HEKOTOPbIX CJIyYatX OHH MOryT OKa3aTbCA MOJIe3HbIMH. | 

Hanpumep, B 3ajaye O IIJIOCKOM H80TPOMHOM MCTOUHNKe B NOsy6ecko- 
HeyHOH cpeye ypaBHenve (10) c yuerom ycnoBua cummetpuu I (x, x.) =} 
= I (X),x) MOXKeT ObITh NpeoOpasopaHo K BUY: 

x 


cy 


I (xX) = Ip (8 = ol) ES \ I(x’, O) I (x! —x + x5, 0) dx’ + 
|x—x] | 


+ \ 1,0 1@!—x +4, 0) dx’, (12) 


= Xol 


rye (x, Xo) O3HavaeT MIOTHOCTh H3YYeHUA OT MVIOCKOrO UCTOUHNKa, paccTos- 
HUA X, Xy OTCUHTbIBAIOTCA OT TpaHullbl cpefbl, a J) — IPONsBONbHaA (byHK- 
nua. Ho us puga (12) cnenyer, uro J, npeyctapaner co6oii pelwenne JA 
MJIOCKOrO HCTOUHHKAa B OecKOHeyHOH cpege. Ecum cuntaTh J) u3specTunm (5,8), 
TO (12) nosBonser onpeqemutTb I (x, x). 

: Boipaxkaio IpusnatembHOcTb mpod. ‘JI. UW. Bnoxunuesy 3a o6cyxjeHHe pa- 
OTHI. 
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PHSHKA 
M. A. KOBHEP u Bb. H. CHETHPEB 


“ 
AENOJIAPH3SAWMH WH AHTEHCHBHOCTH B CHEKTPAX 
KOMBUHALMOHHOrO PACCEAHHS BEH3OJIA HU 
PEKCAJEHTEPOBEH30JIA 


(ITpedcmaeaeno akademuxom [7 BG TTandcbepeon | 27 IX 1956) 


A : s 

B unactosimei paOoTe ucnomb3yeTca MeTOA pacuera jlenomipusanui xv 

HHTe€HCHBHOCTeH, paspaOoTaHHblli B (1) H JeTaM3HpoBaHHbll B (2). K Henpe- 
JJIbHBIM COeCAHHEHHAM MeTO], IIPHMeHAeTCA BMepBbIe. 


1, TlonHOCHMMeTPHUHbIe KOMEGOAHHA (Ajg) 


Caa3u CH B 6en30e o6pa30BaHbI aTOMaMH yruiepoya c¢ TpPHroHaNbHOL 
rHOpHAusalueH MH MOryT He OOJaaTb WHIMHAPHYeCKOH CHMMeTpHel; MOXKHO 


, ‘ ‘ 
TIPCANOJOMKUTb, ATO gy = hye FH Ogg HW Xi = Xg9=< Mg. T]pou3sBoqHEIe TeH30pa 
NOJAPH3YeMOCTH MOJICKYJIbI MO HOPMAJIbHbIM KOOpyHHaTam K; culeqyroune: 


da; Ca 3 , 1 , , 
BE = ORL = pg Ni Cas (on + a2) + Cat Cin + He) re 
da =, , : ; / 
yee = V6 N; (Cy ixQ3 ae Cy i% ga) (i NOSE 4). 
L 
Kosddunuentp C,;, C2; 4 HOpMupyrloulMe MHOKUTeIM N; H3BeCTHbI H3 pellie- 
HHA MexaHHyecKOH 3ajauH (3): 


Giles BOClean ahidi=n, 020830 Cuy 13 Cpe ONE 
Yo —— 3062 Mins Ne = Oo 1: C2 = aoa 0,085; Cas => fe 
CDeo = 045 cu; WN. =.0,074,.0C;,—'1 Cos = 0,157; 


Wee 2292's t: Ni = 0/6015 Cy, == 0,1682 C,,= I. 
Bsoya o603HaueHHA: 
Xo1 a Kee i “Qs == U5 Koy = XO9 a Que =U, (3). 
or =f Cg a a eae =i a ne ee - Oa Sy. 


/ 19 
npescraBuM KBaypaTsI cueqoB b; UM aHHsOTponHH g; TeH3OPOB MpoOHsBo]- 


HbIX TOJIAPH3yeMOCTH B Bue 
b? = 6N3(Cy0 + Cui), *" 
g? == Ni (Cu + Cac). 
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B (4) qaHbl 9KCHepHMeHTaJIbHbIe 3HAYeCHHA BeJIMYHH 
P 9 19 
nah 0b 7 + 7g; (5) | 
We {SBE sa 


IpM¥eM 3HAaMeHAaTe/Ib OTHOCHTCA K JMHMM 458 cm! CCl, u ero 4HCeHHOe 
sHauenne B (‘) He yKasaHo. Tlostomy onpeyessm0TCa JIMMb OTHOMEHHA Ui 0:diC 
Ha OCHOBe 93KCIePHMeHTAJIbHbIX 3HaYeHH BeJIMYHH 
6g? 
2 / 

5b? + 7g? 
M, Hanpumep, oTHomenu S,/S_, S3/Sz, S,/S. Mogcranaaa (2) B (4), (5), 
(6) u nonaras corsacuo (4) py = 0,11; p,=0,21; S,/S,=0,267, Halijem: 


d= 1,090¢;.u'= 1, 130ce 0. 4 837, (7) 


Tora Kak B NapadHHOBbIX yrseBoyopogax (1) d= 1,95c. BriOop 3sHakoB pu 
pelieHHH ypaBHeHHli NpoOw3BeyqeH Tak, YTOOBI U, UV, C, d Obl OMHOrO 3Haka, 
TaK KaK BC€ 3TH BeJIHMYMHbI 10 HX PU3H4eECKOMY CMBICJy NOMOKUTeNbHBI. Ilog- 
ctaHopka (7) B (4), (5), (6) m03BO- 
Ta6Oauya ti JigeT HaliTH fs, Pg WH S3/So, Sy/So: 

(cm. Ta6a. 1). 
Besmunupl (2) HECKOJIbKO OTJIHUAaIOT- 
Eee | rae CH OT HalijjeHHbIX B cTaTbe (°). On 
YTOUHEHbI TaK, YTO BeJIHUHHBI (4) TOU- 
HO YJIOBJIETBOPAIOT paBusty cyMM (°). 


1 = (t=), 2,44) (6) 


Os 0,14 0,41 

a 0,21 0,23 

S3/S2 0,24 0,27 2. Henmockune BbIPpOKAeHHHE 
Sa/Se 0,47 0,40 KkKomeOaHua (Eg) 


BpruncyieHve MpOeKILHH MOMeHTa KO- 
amuecTBa ABuxkeHuaA M B koopyuHatax WKo6u (1) npuBoquT kK cbopMyvamM: 


Mg = V3 [myn (@ + 6)? Ox(p) + mca? oc]; Mz = 0; (8) 
(D) V3 1 5 ote 5) “Og 5) aay? (9) 

Ce Sty See © oe cz) ; P11 P12 \ 

C= == ?7 og toe Viger ye as (10) 
rye a, b— gamer cpaseit CC uv CH(D); a= 1,39A; 6=1,08A; 9, ..., %%; 
7. +++» Pig— YIIbl, XAPAKTepH3ylollMe BbIXO, aToMoB H u C u3 nsocKocTu 
Konbua. M3 reomerpwyeckoh KapTHHbI HelmocKkux KomeOannii (1) ceqyer, uTO 

b 
PHD) = Gap PHD) + mane ec = De; (11) 
heard: ai O: 2d ®, @® 
duo = pe (—a—-F+Sto+G—F) (12) 
4 O O 0) O 
Po = Fe (—F — Pe — Ft + Oy — FB), (13) 
rye P,,..., D5; B,,..., ®y.—yrapl, xapakTepusyiomine BbIxog cBaseit CH (D) 


u CC u3 naocKocTu Koublla. KoopywHatTa CHMMeTpHH HenmocKkHxX Kome6aHnii: 


bs om: Pe e e e 
p feu = yr a—P+f ++ S—2) Oyo, (14) 


rye p; — CCTeECTBEHHbIe KOJeOaTeJbHbIe KOOpAuHaTH!. Tlonaraa o= NK cones 
=E,K, ¢¢c= E,K, rae K — nopMastbuaa KoopyMuata, Mu Nombsyacb (8) — (14), 
HaliyjeM: 
b Ic b uf ; 
E Sap 1 Fh Ber eS. Sl aE of ee EY H(D) ¢ 
HO Gp HOTT Tae? Exp) pe: ss or treat (15) 
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I¢ = 3mca?; In(p) = 3m) (a + 8). (16) 


Syecb Ny, Np — Hopmupyiomne mHoxutenu yma C,Hy u CeDg. 
IIponsBoqHad TeH3Opa NOMAPH3yeMOCTH TO HOpMaJIbHOM KOOpANHaTe 
« 


0a 0a da 
ds ae BIN TH sail! nc ws , 
( OK shes Trp) PO) - 806 Earp) = Hp): (17) 


Hs reopuu Bompkenuitelina u Enbpamesuya MoxHO Haiitu (2): 


da = da = 
iNet : nt 
OMEN V 3x; wo > V 3y, (18) 
rye 
x= Kor —- Koo = 293; y = XO oe XQ2 a 2aQ8. (19) 
ANM30TPONHA TeH3Opa NOJIApH3yeMOocTH MOJIeKyJIbI (7) paBHa: 
g =3(x + y) = 5,96 A’, (20) 


_ IloqcranosKa B (17) Bpipaxennit (11), (15), (18), (19) gaer: 


Hip) = Naw) ZH)} Ze) = V 3x ———_ = ; 
SH(D) H(D) 2H(D)3. ZED) = V a+b V5 lee 


TeopeTwueckoe OTHOWeHHe HHTeHcHBHOcTeli J suHHi EZ C,D, u CyH,: | 


dis Vy 2) 1 — exp (—Avy/ AT) ( Yo — Vp ) 


tee 2 
Jy YH o2ey 1 — exp (— Avp/ kT) (22) 


Voi-— Vu 


rye Yy— YacTOTA HECMeINEHHOM JHHHH, vp = 661 cm? nH vy = 849 cm 1. Dop- 
MyJia (22) nowyyeHa MpH HCMOb3OBaHHH COOTHOIeHHH: 


fies nea: {Ay | 
dca mo =V ae (23) 
ge My = Np Ap 
rye Ap, Ap— KuHemaTuYecKkHe KosbpunnenTH CgH, uv CgD, nH p — npnpe- 
JI@HHbIe MOMEHTbI HHEpuHH: 
Tunyte 
ee 4) Cape 24) 
iD acini ER Le a 
Mopmysia (22) copnagaerc copmysol (10) crarbu (°), ecaAM NOsO%KUTb 
(1 —8)? = 23/23). Us (21) cnenyer: 
4 b 8H 
V3 4+ (Uigtly)2y © 


= (25) 


3uak 6 3aBucuT OT 3Haka Zy. Popmysa AA 6 B YNOMAHYTOH CTaTbe sierKO 
nmpeoOpasyerca kK Bugy (25). Togcrapaaa (20), (23), (24) B (21) mH nonaraa 
cormacno janupi (4) g3/ gq = 0,204/0,105, nafyem, To 


x= 0,22A2, y= 1,76 A’. ? (26) 


B napadunopbix yrsepogopopax (1) x= 0,21 A® uw BenwuMHbt (26) MoxKHO 
cunTaTb pa3yMHbIMH. BemwunHa y BKO0¥aeT NOBbILUCHHY!O NOMA PHSyeMOCTb 
x-9JIeEKTPOHOB, H TosToMy y >> x. Moycrapasasa Aavtee (20) H (26) B (21) u (21)B 
(25), noayaum, TO 8= + 2,79 BMecTo — 0,676 B crate (°). Takum 06pasom, 
YCHOMb30BaHHOe B (°) OTHOIWeHHe HHTCHCHBHOCTH HECMeLEHHOH JIHHHH Jo K Jy 
HyKlaeTcA B yTOUHCHMM. QaMeTHM, 4TO MpH Vo = 22938 cm}, T = 300°K (?) 
Mv upH nogcranopke (20), (26), (21) B (22) nonyyaeTcxn «= 2,66. Wctrunnoe 
gHauenne Jp / Jy MOXKET 3aMeTHO OTAMUATbCA OT 7, KaK STO BHAHO U3 cbop- 
mysibt (1) craTbH (4). 
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. + 
3. IlnocKue BrIpowseHupe KomeOanuan (Eg) 


Bargucmenve BaJIeHTHOM 4YaCTH KaxK]OH KOMIOHEHTHI TEHSOPa II POH3BOAHBIX 
NOMAPHSYeMOCTH TO HOPMAJIbHbIM KOOPAMHaTaM 9JIEMEHTAPHO. Jaa BMC 
HMA JeopMallHOHHOES yaCTH MbI MCMOJIb3oBaJIM (popMy Jy (29) cTaTbu (?). Xora 
HOCIeUAA BbIBeEeHa JIA CBASCH C aKCHaJIbHOM CHMMeTpHeH, OHA MPHMeHHMa 
w K KoneOanusm Ez Oensoula, Tak KaK Ip 3TUX KOJIe@OaHHAX YTJIbl, OOpa- | 
3yeMble Te€prieHMKYJIApaMH K CBASAM HM IVJIOCKOCTbIO MOJICKYJIbI C OCSMH | 
KOOPAHHAT, HE H3MCHAIOTCH HW TeH3OPbl HE 3aBHCAT OT %Q3, %gg (o: 


TeH30pbl HMeIOT BHI: 


ty 01-0 0 T, O 
Bi Ppp 1h ee ea OO ae (27) 
Oe Dad Oneudy,.6 


3yecb 
Vo", ' ' / 
T1 = Ni) lee — tQ1) Car + (%g2 — %q1) Car] + 


+> (tagy— tga “254 2g gsc ko 


rye £—HoMep 4YaCTOTHI EY u C—xoshpuuuentb, onpezensiomue copmy 
KoneOaHuii B KOopyHHaTax cummetpun Ez;  Q,4q,7, Bo (°). 

AnasiorHyHo curyyaio Ayg M0 ONbITHDIM 3HayeHHsAM (4) MOXKHO HaHTH OTHOLIe- 
HMA 3JIEKTPOONMTHYECKHX MapaMeTpoB, BXOAAWLUX B (28). OgHako Takoi pac- 
yeT [IpefcTaBIAeTCA HeOCTATOUHO OOOCHOBaHHBIM, TaK KaK JIA UYaCTOTbI 
1600 cm! GeH30a HMeeT MeCTO pe30QHaHCHoe pacilenseHve Depmu, u BJIMA- 
Hue TocweqHeroO Ha HHTCHCHBHOCTH He OTPaxKeHO B paMKaxX paCCMaTpHBaemMou 
TeOpHH. 

Hactosulax padora Obila 3akOHYeHa, KOra Mbl MO3HAKOMHJIMCb CO 
cTaTbel (8), MOCBALIeEHHOH TOH 2%e Ipodseme. B 9TOH cTaTbe X MH Yy He oNpe- 
WeJleHbl, HO H3 CpaBHeHHA opmMyJI 9TOH cTaTbH c (21) cmeqyeT, 4TO 
Za a al 
V3 Si, 
B saksioueHve aBTOpbl NPHHOCAT rwyOokylo OslarofapHOcTbh akayemMuky 
I. C. JlanqceOepry 3a uHTepec K paOoTe H WeHHbIe yKa3aHus. 


= 0,03 A. OuepuyqHo, uTO BemHuMHa (26) 61mxKe K HCTHHHOH. 


CaparoBckHl rocyapcTBeHHbId yHHBepcuTer Ilocrynnsio 
um. H. I. Uepxpnuesckoro 14 IX 1956 


| 
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YTornsagn Akanzemunu Hayk CCCP 
1957. Tom 4112, Ne 5 


PHSHKA 


Axayemuk AH BCCP B. H. CTEMAHOB 


YHHBEPCAJIBHOE COOTHOWIEHHE ME)K]Y CIEKTPAMH 
MOrJIOWMMEHHVSA W JIKOMHHECWEHILMU CJIOKKHbIX MOJIEKYJI 


ConocTaBJIeHHiO CHeEKTPOB MOrON.eHHA UM CMeKTPOB JIOMHHECIeHUMH n0- 
CBAICHO HECKOJbKO COT padoT. CymlecTBeHHoe 3HayeHHe Ja TeOpHH JOMHHeC- 
HeHWHH HMesO, B YaCTHOCTH, OOHAPyxXeHHe 3epKaIbHOl CHMMeETPHH CHeKTPOB 
MOrIOMeHAA M HcnycKanua (+ *). B nacrosmeli pa6ore noKa3saHo, UTO CNeKTpBbI 
MOTJIOMCHHA HW JOMMHECWEHIMM MHOPHX CJIOXKHBIX CHCTEM CBA3AHbI Me@2KY co- 
Goll YHUBepCaIbHbIM COOTHOIICHHEM, MO3BOJIAIOWIMM pacCUHTbIBaTh (bopmy 
CMeKTpa JIOMHHECIeHILMH, 3Had POPMY JVIHHHOBOJIHOBOM NOWIOCHI NOrOWeHusA, 
M HaoOboporT. 

PaccMOTpmuM, JIA TIpHMepa, JIOMHHECIICHUHIO pacTBOpa KakOro-HHOyb 
Kpacutena. MuorouncieHHbIMH SKCIe€pHMeHTaMH YCTaHOBJIeHO, 4TO MexKLy 
AKTOM TOFJIOWeHHA CBeTa HM aKTOM JIKOMMHeCIeHILMM 
TIPOWCXOMAT Mpollecc NepepacnpefetenuaA koneoaTa SSS, 
HOH SHEprHH NO pa3JIM4HbIM KOJIeOaTeJIbHbIM cTe- = SSS &, 
TIEHAM CBOOOJbI BOSOYKACHHOH MOJIEKYJIbl, a TakKe 
oOmMeH SHeprHelt Mexk,y BO30yKeCHHOH MOJIeKyOH 
MOJIeKyYIaMH pacTBOpHTesA. OTOT mpoecc ocymectT- 
BIAeCTCH UPeSBbIGaiHO ObICTpO, H 3a BpeMA NOpAAKa 
10°1°—10°!? cek., 3HaUNTeJIbHO MEeHbILee JMHTeJIb- 
HOCTH BO30yKJeHHOTO 9JIEKTPOHHOTO COCTOAHHA, 
YycTaHaBJIMBaeTCcA PpaBHOBeCHOe pacmpesesenue KO- ean 
NeOaTeIbHOH IHEPprHH MO CTeMeHAM CBOOOJHI H NO 
KOIeOaTeJIbHbIM YPOBHAM BO3OYKACHHOM MOJICKYJIbI. 

Buy asToro pacipeseseHHA NOJIHOCTbIO 3afaeTcA TeM- 

mlepaTypol pactBoputesa. Kpurepwem eiicTBUTeJb- 

HOrO yCTaHOBJIeHHA paBHOBeCHOrO pacnpeseseHna 

B TOM HIM HHOM KOHKPeTHOH CHCTEMe MOXKET CJIYKHTb, Puc. 4 

TIpeKe BCerO, H€3aBHCHMOCTb KBaHTOBOYFO BbIXOjla UH 

CHeKTpa OT YacTOTH! BOSOy2xKaloWlero CBeTAa (IPH CTOKCOBOM BO30y2KeHUy). 
3aBHCHMOCTb MOULHOCTH JIOMHHECHEHLNM COXKHOM MOJICKYJIbl OT YaCTOTHI 

onpeyemaeTca B OOMLEM Bue Popmyson (7): 


Wr — hy-n* \e" (2a (Eee 9) dE eon (1) 


Ey 


ON 


Bech n* — o6mlee 4NCIIO MOJIEKyJI B BO3OYKJCHHOM 3JIEKTPOHHOM COCTOAHHH, 
A ee y) —Be€POATHOCTh CAMOMPOH3BOsIbHOrO Tepexoja Cc KOJIeOaTebHOrO 
YpOBHA Ee Ha Koe0aTesbHbIH YpOBeHb Exo, HM2KHETFO 9JIEKTPOHHOFO COCTOS- 
Hua. SHauveHua Exon, Exon U YACTOTb] MCMyCKaHHA v CBA3AHbI COOTHOIWECHHEM 
{puc. 1): ; 

Exon -- Mon = Exon + Ay. (2) 


DynHKUuA pacmpefesweHuA M0 KOMeOaTebHBIM YPOBHAM SHEpruH onpeje- 
JAAe€TCH OObIMHbIM BbIPaKeHHeM: 


o* (Exon) = C°a" (Exon) @7xo0! #7, (3) 
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rye g* (Exon) — CTaTHCTHYeCKHH BeC YpOBHA En a T—TemmepatTypa oOKpy 
*Kalowel cpeqbl. Popmysb (1) u (2) cmpaBequmBpl Bcerfa, a dopmy,j) 
(3) — TObKO NpH ycTaHOBJeHHM TeNJIOBOrO paBHOBecHaA MexKy BOsOy7KTer, 
HbIMH MOJIeKywlaMH WH OKpy2xKalouleH cpeson. 
MouyHocTb MOriguleHHA YaCTOTEI y 


WY as =hy-n \ p (Exon) B (Exon v) uy dE xon os 
a hy. nh \ Q (Exon) B’ (Exon vy) uy LE wg 


olpeyemseTca B OOMeM Cyyae ZByMs CJlaraembiMu. Ileppoe u3 HUX ompe 
yleaeT MorsoujeHue, CBA3aHHOe C MepeXOOM MOVJIeKyJIbI B BO3OyKCHHOW 
3JIEKTPOHHOe COCTOAHHe, BTOpOe — TOrsiouleHue, CBA3AHHOe C rlepexoytaM|) 
MexKY KOueOaTeJIbHbIMM YPOBHAMH OCHOBHOTO 9JIeEKTPOHHOrO COcTOsHMA (HE : 
BosOyxaioulee NorsoujeHHe). Bropow ueH, Kak MpaBuslO, OYeHb Mad, 
ero HayaJIM YUHTbIBATb JIMWb B CBA3H C NpOOeMOl AHTHCTOKCOBOH dslyo 
pecuenuun (7,8). B dopmyse (4) nm—oOujee uncno MoseKya, p (Exon) = 
s=aGg (Exon) e7 Pxoa! *T __ bynkuna pacnpeyevieHua M0 KOJIeOaTeJIbHBIM yYPOBHAN 
HMKHerO SJIEKTPOHHOrO cocTOsHUA, g (Exon) —CTaTHCTHYeCKHH BeC YyPpOBHi 
Exon, Uy — WOTHOCTh Magarouleh pagquauuu, B(Eyon, vy)Uy H B’ (Exon, ¥) Uy 
BepOATHOCTH TepexofoB c Bo30yxeHHeM H Oe3 BOsOyxX,eHHA BepxHerd 
3JICEKTPOHHOFO COCTOAHHA. 

Ecau mpene6peub BTOpbIM yIeHOM (4), yuecTb (opmMyay (2) H COOTHOMIeHHE 
MexKy KoappuuneHTamu OHWTeHHa 


| 


A ee v) par: (Bea) Srchv3 


| 
B (Eigeeev) i g* (E , c3 ’ (6) 
TO NlOyauM 
co = 
* «eyn® —£, [kT * * | 
= e \ Cg” (Exon) & ee (Exon ¥) FE xon 
Ww, aa hy—hv5y 
Wart fie - co ae 
—E |RT 
ANGE ACR Rigs Sette 2) 

0 

hv 5y|RT | 
niCrem se. Sxthv3 8rchv3 
a —hy|kT p— 

i nC ee nS aah 7 ma Gio: (6) 


| 
IIpegenbl uuTerpupoBaHua B (6) COOTBeETCTBY!IOT 3HAaYeCHHAM Y>Yo,. Ecaw 
/ 


¥<Ysq, TO HHTerpadl B UNCMTeNe HyXKHO OpaTb oT Exon = 0 0 Enon =, 
a HHTerpasl B 3HaMeHaTasie — OT Exon = Avon — hy FO Exon = OX. 


norJi 
Tak kak W,°"/u, NponopiHoHabHO Koadpdulnenty Mormomenua xy, TO 


JIIOM 


*__ = D(T) 


8rhv3 
Pm) 


e—hvikT — d(T) v8 e—MikT, (7) 


YMeCcTHO CpaBHUTb cooTHoweHHe (6) c saKoHom Kupxrocba, onpeessio- 
MMM TemliOBoe HCiyCKaHHe Tow 2Ke cCucTembl. Bes yuera BbIHy2KJeHHOrO 
ucnyckanuad, T. €. mph hy>>kT, 3axon Kupxrocba umeer Buy 


Tend. Hci 
igs 8xhvi 


SRS Bal oe e—hv|RT 8 
Weary uy c3 ( y 
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) 3HaMeHaTeye JleBbIx uacTeli (6) u (8) cTrouT ofHa uM Ta 2xXe BeRHUHHA 
qynora 
v 
uz. ~ HOrsoulaTebHaA cMocoOHOCTb uccuesyemMol CHCTeMbI TIpH Temrepa— 
v 


ype T. Takum o6pasom, 


e 

ee a) (T) ets ucn (9) 
» CEAOBATEIbHO, MOIMHOCTh JIOMMHECIICHIMH (B ¥YacTOTe vy) IpOMOpMonasb- 
4 MOIJHOCTH TelJIOBOrO WClycKaHuA cuctTembl. MHowKUTeIb NponopuMonasb- 
ocTH D(T) 3aBucut 1A aHHoli MOJeKyJbI TONBKO OT TeMNepaTypbl H OT ycs0- 
MH BO3OyKJeHHA JOMUHeCHeHMH (OT n*), HO He 3aBucHT oT y. IIpu 3aqaHHoli 
eMNepaType KOHTYp NMOJOCHI JIOMHHeCHeHWHA COBMaqaeT C KOHTYpOM TONOCHI 
enOBOrO HciycKaHua. Takum oOpasom, cormacno (6) — (9), 3Has KOHNTYp 
OJIOCLI NOPIOMWeHUA 3 OMbITa, HETPpyAHO HaliTH KOHTYp MOJIOCbI JIOMMHeECIeH- 
MH. OTO MOXeT MO3BONMTb HCCeEAOBATb COOMOCHHE 3aKOHOB 3epKaJbHOli 
MMMCTPHH, OMpeeATb YaCTOTY YHCTO 9ICKTPOHHOFO Mepexoga Ges usmMepenuit 
M€KTpa JIOMMHECHEHIMH, JY4We BbISCHHTb (bakTOPbI, BUIMAIOWMe Ha OOpas0~ 
aHMe NOMOC MOTOMeHHA WH HCNycKaHnaA. B psjle cayyaeB TpyHO U3MepHTE. 
OHTYp NowOcbI Norsomenua. B sTHxX yCOBHAX e€rO MOXKHO HaliTH, NpOHsBeAA 
MWATeJIbIIble H3MepeHHA KOHTypa MOJOCHI UcNycKaHHa. 

CootHomenna (6), (7) u (9) o6naqaior OveHb OobIUIOLi CTeMeHbIO OOIIHOCTH. 
JHU MOPYT HE BBIMOJIHATHCA TOKO B ABYX CyYUAaAAX: ECM 3a BpeMA MmpeObiBa~ 
(MA MOJICKYJI B BOSOY2KJ@HHOM SJIEKTPOHHOM COCTOAHHH He ycleBaeT ycTaHo- 
MTbCA TeNJIOBOe pactipeseseHve 10 KOMeOaTebHLIM NOLYpOBHAM BO3OyxKeH- 
fOrO COCTOAHHA HJM eCIH BeHKO HeBOsOyxalonlee MOTMOMWeHHe H HYy2XKHO 
'YUTHIBATh BTOPOH ueH B Popmysie (4). M3yuenue o60nx sTHX PaKTOpoB mper- 
TaBJIAeT 3HAYHTeIbHbIM HHTepec, H e€FO MOXKHO TIpOBecTH, CHCTeMaTHYUeCKH 
iccmeqya HapywieHua cooTHomennu (6), (7) u (9). Syecb cmeqyeT OOpaTuTE. 
HHMaHHe JIMUIb Ha H3MCHeCHHE KOHTYpa NOJIOCHI JIOMMHECLCHLH TIpH nepexoye 
T CTOKCOBA K AHTHCTOKCOBYy BO30yxKeHHIo. Takoe u3MeHeHHe HaOuloqaeTca 
le TOJIbKO B Tlapax (°), HO Jjaxe B pacTBopax (1°). Ecau mpu cToKcoBoM Bo3s60yx- 
€HHH KOHTYP MOJIOCHI JIOMHHECIECHUMM COOTBeETCTByeT COOTHOWeHHIO (6), TO 
[IPH Tlepexojle K AHTHCTOKCOBy BO36yxxeHuIO (6) MepecTaHeT BBbITOJIHATBCA. 
ITOT PC3YJbTAT OMHO3HAUHO JOKA3bIBaeT, TO MPH AHTHCTOKCOBOM BO30yxKeHHu 
JIOMHBIX MOJIeKyJI He ycneBaeT yCTaHOBHTbCAH paBHOBecHoe paciipeyesenne 
O30yKeHHbIX MOsIeKyJ (cM. (*)). 

I]popepka cooTuomenuit (6), (7) u (9) Ha cCyWecTByIOWIeM SKCIIepHMeHTaJb~ 
[OM MaTepHasle HEBOSMOKHA, Tak KaK OObIYHO OrpaHHYMBaIOTCA M3MepeHHeM 


Ve" Wi" BOnusH UWeHTpa MOMOCbI H He MPpOBOAAT TWaTeJbHbIX H3Mepe- 


mi Ha kKpaio momoch, rae Wy“ w WY yocrarouHo Maw. Kpome toro, 
lepey| CpaBHeHHem Cc TeOpHeli HeOOXOJHMO yueCcTb BJIMAHWe peaOcopoOuun u 
TOPHYHOH JIOMHHECICHILMH. 

Cootnomenua (6),(7) uv (9) IpHMeHHMBI CTpOro JMWb JIA KOHJeHCHPOBaH- 
(of dbasbl. B mapAx CMO%KHbIX MOJICKYJI OHM MOFyT BbINOJHATBCA TOJIBKO NPH~ 
IMXKEHHO, TAK KaK OOMeH KOJIeOaTeIbHOH 9HEprvel CO CpeOH OTCyTCTByeT H 
JABHOBECHOE paclipeseseHHe BO3OyKCHHBIX MOJIeKyJI 10 KONeOaTeJIbHbIM yPOB- 
[4M S9HeEpruv He yCTaHaBJIMBaeTCA 


Benopycckui rocyapcTBeHHbl yHHBepCuTeT Tloctynuso 
um. B. WH. Jlenuna 4 VI 1956 
LUTMUPOBAHHAS JIATEPATYPA 
teBee vl wl eB i Hie, @MOTOMIOMHHECHCHILMA KHIKUX HM TBepAbIX BemecTB, 1951. 


B. J. Tesmun, KX, 2, 641 (1931); 6, 1 (1935);6, 991 (1935); 9, 1 (1937). §B. C. He- 
fo peut, Bb, H. Crenauos, Yen. bus. Hayk, 48, 380(1951). * B.C. Henopenrt,. 
TO, 21, 172 (1951). © B.C: Henopeut, B. B.3eauncku hi, B. II. K 10 4- 
-oB, JIAH, 92, 927 (1953). °® B. Il. Kaouxkos, K®X, 29, 1432 (1985)0-""B. Ne Care- 
anos, JIoMHHeCHeHUMA COxKHBIX MOeKy, 32. ING) 1KCCD, Webbs Piss ek Owemwee 
os, Ycn. bus. Hay, 108, Ne 3 (1956). ® B.C. Henopeurt, H. A. BopucesBuy, 
[AH, 94, 447 (1954). 1° JI. A. Tymepmang, Tp. MUAH, Bs. 4 (1938). 
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Jloxnagmr Arkagemuu nayx CCCP 
1957. Tom 112, Ne 5 


B. B. TOJIMAUEB 


BPEMEHHbIE KOPPEJIAWMH B KJIACCHYUECKMX CTATHCTH4UECK 
CHCTEMAX, COCTOSLIHX H3 BOJIBLIOTO YHMCJIA 
B3AMMOJIEMCTBYFOWMX YACTHI 


(ITpedcmaeaeno axademuxom H. H. Bozoatwbosum 19 IX 1956) 


B HeKOTOpPBIX BOMpocaxX CTaTHCTHYeCKOH (PH3HKM KJlaCCHYeCKUX CHCTE 
COCTOAILUX H3 OObWOFO YMCA B3AaMMOJelCTBYIONLUX YaCTHU, OblBaeT HEOOX 
JMMbIM 3HaHHe KOppedauHOHHOH dyuHKunH OD, (t, x1 |X), Maloule BeEpOATHOC 
mepexoja WacTHUbI CHCTeMbI 3a BpemMa tf B OeCKOHEYHO MaJIyIO OKPeCTHOCY 
dx, J(dHaMMuecKOrO COCTOAHHA xX, U3 JMHAMMYeCKOrO COCTOAHHA Xp. 
onpeyeseHuaA ITOH PYHKUMH KaxXKeTCA BIOHE pasyMHbIM HCHOJb3OBaTb pe 
CTaBJIEHHe O MAPKOBCKOM CulyyahHom upouecce. Ilomyuarouleeca Ip STOM ypa 
HeHve Quid W,(t, x,|X)) OyfeT, KOHeEUHO, ypaBHeHHeM (POKKep-IlJIaHKOBCKON) 
Tuna. IIpo6siema onpeyeseHHA BXOJAWIHX B HeErO KOS(PUUHEHTOB, CBASbIBACM 
c (pH3H¥eCKHMH ipeycTaBJeHHAMH O JMHAMMYeCKOM TpeHHuH u AUudpy3s 
B IIPpOCTpaHCTBe CKOpOCcTel, MOXET ObITb peleHa CielMaJIbHbIMH MeTOJaMH (1, # 
OyuHako TakOH NO{xoy, He TOBOpA yxe O TOM, YTO OH CTpajlaeT U3JIMWH 
(PCHOMEHOJIOFHYHOCTHIO, MOCKOJIbKy. OCTaBJAe€T B CTOPOHEe BbIBO ypaBHeHH) 
(OKKep-MIaHKOBCKOrO THMa *, NacyeT COBepLIeHHO B TeX CJyYaAX, Kora pe, 
CTaBJICHHe O MapKOBCKOM CJlydaHHOM Ipolecce HEMPpHMeHUMO, HalipHMep, B CITY 
yae peasbHOrO ra3a. B HacTOALeM COOOMIEHHH MbI H3JI0O%KHM Pe3yJIbTAaTbI Up 
MeHeHHA pyroro MeToOJa — MeTOJa WeNOUKH s3alleNJAIOWUXCA (PyHKUMH pa 
mpeyesenua (*), Waloulero C eC(HHOM TOUKH 3peHHA Kak BbIBOY AIA D, (t, x, |x 
(pOKKep-lJIaHKOBCKOrO ypaBHeHHA B CJIyuae CHCTeM C JlaJIbHOJeHCTBHeM (CHCTE 
Twla3MeHHoro THMa), TaK HW BbIBO, ypaBHeHHA JIA CHCTEM C KOPOTKOJeHCTBHE 
(peaJIbHbIM a3), Tye peycrapsenue O (pOKKep-lIaHKOBCKOM MeXaHH3M 
TepxerT cHuJy. 

Haue paccmotpenue OyyeT KacaTbca cucTemb! V OJMHaKOBbIX KJIaCCHYeCKH 
YaCTH, MOoMapHO BsaMMOJeHCTBYIOUIMX Mex Ay coOoli c noTeHuManom D(|q| 
HW 3aKJIIOUCHHBIX B HEKOTOPOM MaKpOCKOMHYeCKOM OObeme V. | 

BpeyemM B paccMOTpeHHe CueLyIOMLy!0 WenOuKy OFHO-, AByX- UT. J. apry 
MCHTHBIX KOPPeJIAWHOHHBIX PyHKUAH: 


<8(41 (0) — x) I 8(x,( —x)> 
(1<i<s) (1 
<8 (x1 (0) — X0)> 


AalouluxX YCAOBHY10 BEPOATHOCTb HaXO2*KJCHAA B MOMEHT BpemMeHu ¢t KOMIVIeKCa | 
YaCTHI CHCTEMbI COOTBETCTBEHHO B O€CKOHEYHO MaJIbIX OKPeCTHOCTAX dxj,... ,dx 
MMHAMHYECKHX COCTOAHHH %4,..., Xs, CCH B HavavJibHbIli MOMeHT uacTHIK 
3TOrO KOMIIVIeKCa C MHAeKCOM | HaxOuJacb B JMHAMHYECKOM COCTOAHUH Xp 
CuMBOJI ¢...> O3Ha¥aeT OObINHOe CTaTHCTHYeCKOe yepeqHeHHe MO HavaJbHBIN 
COCTOAHHAM CHCTeMBI; x, (0) u x; (t) — cooTBeTCTBeHHO, J[MHAaMHUeCKOe COCTOSIHM 
MepBOH YaCTHI[bl KOMIVIeKCa B HavaJIbHbIli MOMeHT u i-fi WaCTUIbI KOMMNIeKC 


i 
B MoMeHT t. MuoxuTesb VY’ BpeeH JIA BOSMOMKHOCTH NpaBUsbHOFO OCyUeCT 
BIICHUA MpefembHoro nepexoya N—>co, V->oo, V/N=v = const. Iepspaa ui 


Od, Zoesde, we | Mase 


* Mspecten (4) BbIBOX ypaBHeHHA (OKKep-NNaHKOBCKOrO Tuna Wa CHelHaJIbHO! 
MOJCJIH CBASAHHbIX TAPMOHHYeECKHX OCIHJWIATOPOB. 
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MeHHEIX C:yHKun OD, (t, x, | Xo) Kak pas ABMAETCH BeEpoATHOCTHIO llepexoja 
THILbI CHCTEMbI 34 BpeMs ¢ B O€CKOHEYHO MaJlyIo OKpecTHocTh dx, WHaMH- 
KOFO COCTOAHHA X, CCH 9Ta YACTHa CHAYaa HAXOANacb B HHaMHyeCcKoM 
TOAHHH X. UTOObI MOYYNTS Apyryio BaxHyIO KOPPeCJIALU@HHYIO PyYHKIHIO 
(t, x1 | Xo), HalOMly1o BepoATHOCTb HaxOrKJ|eHUA B MOMeHT Bpemenn ¢ yacTHILBI 
TEMbI B O€CKOHEYHO MavIOH OKpecTHocTH dx, MHAaMMYeCKOTO COCTOAHUA xX, 
A yCJIOBHH NpeOpiBanus npH t=O B cocrosHHU xX, KaKoii-TO Apyrou ua- 
{bl CHCTEMBI (9TA (PYHKUMNA ABJIA€TCH HENOCPeACTBEHHBIM OGOGUTeEHHeEM OOBIT- 
{ NapHOH (byHKWMM pacuipeseneHua u coBmayaer c Heli npu t = 0), Heo6xo- 
MO 3HaHMe PyHKUHH D,(¢, x1, x2 | Xo); HHTerpas¥oT Hee no MepBomy apry- 
iTy WH paBeH dbyHkunu WV: 


Wr (ts 1 | 0) =) 2 (t,x, 1 | 0) de. (2) 
Herpyquo yctanosuTh juddepenunposanuem (1) caeyqyiouyyio mwenouKy 
qBHEHHM AIA dyHKunH OD, (ft, x,,..., Xs | Xo): 
refed) (is exXnaha,. ahs | Xo) 
$ Se rh ee ani eee ee 
1 ; 
a, DS PUGH 4s Pylh ye tye ela] dy 8) 
(1<iqs) 
:[;] osHayaeT cKOOKH Ilyaccona no mepemMeHHbIM x,,..., X5; Hs;— ramMuup- 
[Ma S-"acTHYHOrO KOMIeKca. LlenouKka ypaBHeHHl (3) copmayaeT C WemouKon 
ABHEHHH JIA OObIGHBIX (yHKWHH pacipeyenenua F(t, %4,..., Xs), IPHBO- 
MOH B (*): 
OF t,X1,---,%-5) 
= Te) pera carries) 3 
4 
+=\ al 0. ic eee et Od ORE Acree ery REE (4) 
(1<igs) 


oTmH4uHe oT (4) Wellouky ypaBHeHul (3) Hayo pellaTb co cmeqylouluMu 
[aJIbHbIMH YCJIOBHAMH: 


ye Fr (9, %1,- ++» Xs) 
DMX geet nt X51 X) [pact Ota — Xo) Se A ORES eee ; (5) 
Fy (0, x,..., Xs) — HavaJIbHble YCJIOBMA JIA WemouKn (4). 


Mertogpl petieHua wenouku (4) Obi paspabotranpt H. H. Borosmo6osni (°*). 
HallleM CJlyuae, BBUJy TeCHOM CBA3H BBeJeHHbIX PyHKUHH Ds (t, %4,..: 
Xs | %) © OObluHDIMH KOppeAWMOHHEIMH qyHKuMaMH F(t, %1,..-, Xs); 
OxoquMo (3) u (4) pelaTb copmectHo. IIpu 9TOM OKasbIBaeTCA BO3MOXKHBIM 
[OIb30BaTb OOJIbINYIO YaCTb uel 3 (%). 

Pemenue (3) u (4), cnpaBegsmBoe AJId BpeMeH, MHOTO OOJIbIUMX BpeMeHH 
OoqHOoro mpoGera, SOyfemM HCKaTb B BHJe, B KOTOPOM BpeMA BXOAUT yepes 
HKI[MOHAJIbHY!IO 3€BHCHMOCTb OT MepBbIX KOPPeJANMOHHBIX (PyHKWMH: 


De (Ca rear a) = Ds (roe hss beta La, ,), (6) 
Ea (Ee eee ee ean «(ime eee i) (7) 


[ KOPPeJIAMMOHHBIX PyYHKUHH Ja s=2, 3u T. A. Camu MepBple koppe- 
[MOHHbIe (PYHKUHH CUUTAIOTCA YOBJIETBOPAIONIMMU ypaBHeHHAM 


a =B(x | Xo; Fi, 1), 2) 
oF 22) = A(x; F,), ee 


A (x1; F,) 4 B(x, | %o; F1,®1) byHkunonamel, coorercrBenHo oT Fy vu Fy,Q,; 
PYHKUMOHab ONpesesatorca MocpecTBoM cpyHKuMOHanOB F(x}, Xa; Fy) 
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WD, (x1, X29} Fy, O,) 13 NepBHIX ypaBHeHHH WenoueK (3) u (4) COOTBETCTBeHHO 
nocweqyIOuluxX ypaBHeHH Wenoyek (3) u (4) MoyyaemM ypaBHeHHA, CBASHIBAIO 
byHKWMOHadb F's (Xy,.--, Xs; Fi) UW Ds (%,~.--, Xs | X%); F1, D1) c Mocmexytony 
byHKuMonasame F431 (%1,- ++, %Xs4a3 Fr) Dsqa (%1, +++ Xsta | X93, D,), coor 
CTBEHHO (Ss > 2). S 

Jia BbIeNeHHA OJHOZHAUHOFO PellleHUA 3afa4uH OKasbIBaeTCA HEOOXOTMN| 
HaJlOKUTb Ha (PyHKUMOHaTb! Fs (Xy,..-, Xs; Fy) U Ds (X1,-- +> Xs | Xo; ae 
CuIeRYIOULME JOMOMHUTeIbHbIe yCIOBUA, MMEIOUMe (PU3H4YeCKHH CMBICJ yeu 
ocma6JIeHHA KOppesAHH: 


SEY Fatgeee oer Pa) II SOF, SO mput—>--oo (s>2), | 


(l<i<s) ‘ 
; (1 
s& {®s (eye oye htge SP Ris SPO) — oP oe (es) F,} 0 
(2<i<s) 


muput+>+oc (s>2), 


B KOTOpLIX onepatop S®) onpemesmmeTca cueqyiomlMM o6pasoM: OH Tepes 


IPOW3BOJIbHYIO (pyHKUHIO O(X%,..., Xs) B PyHKUMIO O(f, X,..., Xs), ABM 
Ilyioca pellieHHeM ypaBHeHHA 


00 (2; Mis Soe X5) 


ai = lie o(t, Naiccems « SG (| 


YOBJIETBOPAIOMLMM HavaJIbHOMY YCJIOBHIO 


DUES Xpy one ay Alea ae (ieee ee ( 


H,—YaMMUJIbTOHHaH S-YaCTHUHOrO KOMIMVJIeKCa. 

Vimesx B BUY CHCTeMbI C JaJIbHOJeHCcTBHeM, MosaraeM, YTO nore 
aHeprun O(|q,—q|) =2¥(|9,— |), Tae © — Maubili Napamerp, u pasvarg 
HCKOMble (pyHKIMOHaJIbI 10 ero CTeMeHAM: 


B (xy | Xo; Fi, D1) = Bo (%1 | X03 Fir, D1) + By (x1 | Xo} Fy,Py)+.-., | 
A (X13 Fi) = Ag (43 Fi) + eAy (4; Fi) + ..-, (| 

Dy (Xr, sc RP RGM DO) S Ove ease Oye | 
asieDe (nt wet, Literal ae Cesare soe 9), ( 


Fs (hy. 8bs he; BSPlayer yes On oe: | re) Se 
I]pu SsTOM Nocwe HeKOTOPHIX BBIYHCJICHH OKAa3bIBaeTCA BO3MOXKHbIM NOYaH 
BO BTOPOM NpHOJHKeEHHM B Clyyae CTaTHCTHYeCKOrO PpaBHOBeCHA cesyIow 
ypaBHeHve (okKep - NlaHkKoBcKoro Tuna Jia D, (t, x1 | Xp) 


OD, (t, x1 | Xo) __ Pr OQ, (t,x | x0) 
GENT TE SM Fh a CONE 
(I<a<3) i 


1 0? 
+3" Di Forage “SAprAet> ®, (¢, x, | 4) — 


a 
(I<o<3s) "ETL 


(1<8<3) 
(6) 
ar a: SS ard Gala? ®, (¢, x, | X)), (1 
(ixa<s) ‘1 
D, (f,%1 | Xo)imig =O (1 —%p), (J 
rye 
a 1 a 
<Ap)=—-, i <ApzApty, (2 


(1L<6<3) 
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pz 


p Pe 
<Ap* Ap’) = 2K —°— eM eet cor aa 
pe! aa, Saage  ) 
co -Loo 
’ : MO’ (V 24 pe 
K = SE Fun dr, F (r) = \ Pe ae (22) 
0 ~—00 


eulydae YHCTOrO KYJIONOBCKOrO NMOTeHIHala HHTerpan yuma F(r) aBanerca 
XOMAMLMMCA MW IPHXOAMTCA MpHOeraTb K OOBIYHOH Mpouegype oOpesanus 
-CHH3yY Ha Me?KYaCTHYHOM paccTOAHHH d u CBepxy Ha JeGaeBcKOl AHHe Ap; 
qa qua K B Ciyuae ynCTOrO KYJIOHOBCKOrO MOTeHWMasla TOJlyuHM 


__ 2nmet , Ap 
1G ey In T° (23) 


cle STOO MOJIYYeHHbIe BbIPaxKeHHA ANA KOspPPHUNeHTOB (20), (21) doKKep- 
IHKOBCKOFO ypaBHeHHA MO%KHO CpaBHUTb C BbIYMCeHHbIMH Uanypacekapom (1) 
-asvopoBuiem, Helimanom u Puyyesem (?). Hlonyyenupie Hamu BbIparxkeHHsi 
THOCTbIO COrslacylOTCH C pe3yJIbTaTaMH yKa3aHHbIX aBTOPOB. 

Vutepechoe ypaBHenue moulyyaerca B Calyyae CHCTeM C KOpoTKOjelicTBHeM. 
STOM CJlyyae CUHTaeM MaJIbIM Napamerpom !/v. McKomple ~yHKWMOHAaJbI HULeM 
Mle pa3sslOx*KeHHH MO CTelNeHAM MaJioro MapaMerpa: 


ee fon, Fae D1) = Bo Ur, es PUNE Oy) Bele ig Fa One (24) 
Aa) A, ee PA Oe oe (25) 

ere ete yee a, hy, Dy) = as eee ae ick 
pier aan 401 x3 Fur Oe) (26) 
Beasts Waa! (ses. , cae Fla, ot 2a eae 
(27) 


cle HEKOTOPbIX BbIVHCIeHHH NOyyaeM B CyYae CTATHCTHYeECKOFO paBHOBe- 
i B YaCTHOM CJlyuae aOcOJIOTHO TBeEpbIX WapoB ypaBHeHuHe pa D, (t, x1! Xp): 


AD, (t, 915 Pr | Xo) 1 PL AQ, (t,41, ; 
1 - 5) EO >; a ODEO) 
(1<a<s) ia 
fae Pat 
Anh Nol oor pall | t ha ol 
a: 8 ii EES ay 
P, 
2 2m | 
aay (2.91 Pr | oko oie | dp,adadg, (28) 
®, (¢, G1, Pr | Xo) |e=0 = 8 (G1 — Fo) 8 (P1 — Po) (29) 


| p; aa D; ABJIAIOTCA MMIYJIbCAaMH YaCTHI, MOCIe CTOJIKHOBeCHHA, JIA KOTO- 


O A—IIpHllembHOe paccTOMHHe HM ~— a3HMYTAJIbHbIM YON; Py U Po — UM- 
IbCbI STHX UYAaCTHIL JO CTOJIKHOBeHHS. 

B 3aksi0ueHHe aBTOP HMOJIb3yeTCA CyYaeM BbIPasHTb OarofapHocTb akaJ. 
H. Boromo6opy 3a WeHHbIe O6cyxKeHHA HacTosmMel paOorHl. 


MockoBcKH rocyapcTBeHHbIM YHHBepCcuTer Iloctynu10 
um. M. B. JIomonocosa 12 IX 1956 


ILMTHPOBAHHAS JIMTEPATYPA 
1C. Vanpzpacexap, lpusnuns sse3qnof qunamuxy, MWJI, 1948, ro. 2. ? S. Ga- 
yrowicz,M.Neuman,R.J.Riddel1, Phys. Rev., 101, 922 (1956). ? H. H.’B o- 
110608, J,HHamu4ecKHe Mpo6lembI B CraTHcTHyecKol dusuKe, M., 1946. * H.M. K p u- 
B, H. H. Boroa10608B, 3an. Kat. marem. pi3. AH YPCP, 4, Kunis, 1939. 
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Jloxnayn Akafemun nayr CCCP 
1957. Tom 112, Ne 5 


A. Tl. HAKOJIBCKUM 


K BONMNPOCY O TEOFPA®HYECKOM PACIIPEAEJIEHHM 
MATHHTHbIX BOSMYLJEHHM B AHTAPKTHKE 


(IT pedcmaeaeno axademuxom B. B. Myaetixunsim 23 I 1956) 


B pesyJibTaTe HCCIelOBaHHA MAPHHTHbIX BOSMYeHHH B BbICOKUX WHpo 
Ha OCHOBe HaOmoeHui 28 cTaHMi, B TOM 4MCIe U HaOsIOJeHHH COBeTC 
BbICOKOIUMpOTHBIX BOSJYWIHBIX skcnequyHi 1948—1950 rr. wu Aperdyro 
cranuuu CI]-2, namu (1) Ob10 MOKa3aHO, YTO H30NHHHH OHOBPeMeHHO"O 
JIGHHA MAKCHMYMa@ YTPe€HHHX MAPHHTHbIX BO3MYLIeCHHH TpecTaBsAIOT CO 
cucTeMy clMpasieH, BbIxO 
IHX H3 Tosoca OHOpOsH 
HaMarHvyunBaHHa Semin. 9 
pe3yJIbTaT aeT OCHOBaHHe © 
TaTb, 4TO Hen Bupkenany 
llrépmepa (7,3) oTHocuTen 
IIpHpOfbl MAarHUTHbIX BOs 
IleHHH CNpaBeJIMBbI B 3Ha 
TeJIbHO OONbUIeH CTenNeHH, 
3TO CUMTaIOCb JO MocneHal 


BpeMeHH. 


IIpegctaBiaetT Oombw0n 
Tepec NpOBepHTb, HaCKOJIH 
cipapeqiuBa Jaa AHTAapKT 
3AKOHOMEPHOCTb reorpauy 
KOrO paciipeyeleHua ytTpéi 
HAX MA@lHHTHbIX BO3MYIILeHH) 
ycTaHoBseHHad jwia ApKTHy 
(puc. 1). HaocnoBanuu OMIT; 
Puc. 1. Cxema ofnoppemenHoro NOABsJIeHHA MaKCH- Bupkeanfqa Cc Teppesson | 
MYMa YTPeHHHX MA€arHHTHbIX BOsMyeHHi (ILMppbl y PeSyJIbTATOB MATeMAaTHYeCK 


30MM — Yacbl MHPOBOTO BpeMeHH): @ — MATHHT- gyann3a JBYXKCHHA 9JICKT 
HbIe€ CTaHILHy; —_— €MeCHHOPO IIOABJICHH 
HH; Oss MH OnsIOB peMeHe oT Os O7E Tomar SaKi) fs apt okeriEr aman 


MAaKCHMYMa YTPCHHHX BOSMYIICHHM; 6 — 30HbI MaKCH- 
MYMOB MAarHHTHBIX BOSMYINeHui NOJI€ MarHuTHOrO JHMOJIA, 


ayuenHpix Ilrépmepom, u 
TOrO, YTO B 1OX%KHOM MosymapHu SemM pacriosO%KeH CeBepHbI MarHuTHE 
NOJHOC, CleyeT, ITO eCMH H30JIMHHM OHOBpeMeHHOTO TOABCHHA MAaKCHMy 
YTPCHHUX MArHHTHBIX BOSMyMLeHHM B ApKTHKe HMCIOT BU CNMpaieH, BbIXO 
MUX H3 MOJOCa OMHOPOAHOrTO HaMarHHYHBanWA HM PasBepTbIBAaIOWMXCA | 
yacOBOH CTpesKe, TO B AHTApKTHKe OHH JOJKHbI IpeACTABIATb COOOH CHCTeN 
CNMpaeH, PasBePTbIBAIOIHXCA MPOTHB YaCOBOM CTPeJIKH. 
B mpegcrosiem Mex jyHapo,HoMm reocdbusvueckoM rojly McceqOBaHHIo Ma 
HUTHBIX BO3MylleHHi B AHTapkTHkKe OyfeT yeneHo Oombmoe BHHMauHne. IT 
STOMY BbICKa3bIBaHHe TeX HIM Apyrux MpenoNOxwXeHuH O BO3MO2KHbIX 3aKOH! 
MePHOCTAX M@rHHTHbIX BOSMYINeHHH B HeNCCIeAOBaHHbIX OONacTAxX AHTapKTHE 
TipeAcTaBAeT HHTepec, Tak Kak OOpaooTKAa NOCMeAYIOMWNX HAOMIOAeHUM MO3Bi 
JIMT IIPOBepHTb UX CIpaBeIMBOCTb. 
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Ham uspecTHbl aHHble O CyTOUHOM XxOjle MarHUTHOI aKTHBHOCTH uO Bpe- 


IM HaCTYMJICHHA €€ MAKCHMYMA TOJIbKO JIA TpeX aHTapKTHYeCKHX CTAaHILHii, 
OJIb3OBaHHbI€ B CTAaTbe 


era (*) (Ta6n.. 1). 
Jia npopepku mpaBisp- 
TH Qua ANTApKTHKH BbI- 


aiOnumuray 4 


Vv 

Bpema ytpeu. | .& 
a, CJlemaHHoro mo Ha6- waxeuy ual oS 
MEHHAM B Apxktuxke, CH- Cranunu © NV Co) Se oa 
3 [aes 
Ma clifpajet puc. 1, B mectuoe| TPE | BSS 
TBETCTBHH C 3aKOHAMU Kamo 


DKeHHA  IJIEKTPHUeCKHX 7 
THY B NO MarHHTHOTO Mobic Spanc | 77°,6/166°,4) 78°,9} 9h | 22h] 20h 
JOH, Oblia BbEMepyena Mobic Jlen- 
, TOO! cnupanu pas- Bae Tate 67,0 | 142,7) 75,5 | 12 | 2—3 3 
THIBAIMCh MPOTHB ¥aco- <n tas 66,0 | 89,6| 76,1 | 40 A 8 
i cTpemku. Satem nomy- 
Han CHcTema ciMpaen 
ma HasowKenHa Ha reorpaduyeckylo CeTKY, Ha KOTOPOH Oblm0 OTMeyeHO 
TOHAXOKCHHE YIOMAHYTHIX TpeX AHTAPKTMYeECKHX cCTanluHit. Copmecrue. 
KY NOJOCa OAHOPOHOrO HaMarHHUHBaHHA Ha BbIYepYeHHOH cHcTeme 
pase C MomOCOM OHOpOAHOrO HaMarHWuMBaHuA B AHNTapKTHKe Hu Bpa- 
A CHCTeMy clupaseH WO HanvOoee O1u3KOrO ee coBNayeHHA Cc HaOsmOeH- 
HbBIMH JaHHbIMH, [pe\cTaBsJeHHbI- 


eT MH B TaOJ. 1, HAXOMM, 4TO IpH 
ea 15 i Ma — COBMeIeHHH 3-4acoBOlh ciupamH 
a ~ 12 NHS? C TOUKOH, COOTBETCTBYIOINeH MBbICY 


JleHHHCOH, Te YTPeHHHi MaKCH- 
MYM IIpHxOfuTcH Ha 3 Yaca TpHH- 
BHYCKOrO BpeMeHH, Yepes cTaH- 
WHIO MbIC OBaHC MpOXoAUT cuu- 
pab, cooTBeTcTByiomlad 20 4ac., 
MH yepes ctanunMio Sema Tayeca 
cHupadib, COOTBeTCTByromlaa 8 Yac. 
(puc. 2). PaccmoTpenue mosgyuen- 
HOFO pe3yJIbTaTa MOKa3bIBaeT, UTO: 
AA CTaHILMH MbIC OBaHC HM MBIC 
JjeHHucoH HaOsOeHHbIe WaHHbie 
c TOWUHOCTHIO fo 1—2 ac. coB- 
layaioT c TeM, 4TO Nowyyaetca 
ecu Ha AHTapKTHKy paciipocTpa- 
HUTb BbIBOJbI, MOJYYeHHbIe Ja 
APKTHKH, H TONbKO JIA CTaHLHH 
Sema TDaycca mosyuaetca pac- 
> OA IIpemmomaraemoe See ate ae XoxKJleHue NopaKa 34 yac. 
ee serine wee Seats Tlowyyennoe cormacne MoxHO 
2—opic Jlennucon u 3 — 3emaa Paycca' PpaccMaTpHBaTb KaK BHOJIHE XO- 
pomee, eCJIM IpHHATb BO BHH- 
HHe, UTO: a) H3OJIMHHH OHOBpeMeHHOrO TOABJIEHHA MaKCHMyMa YTDpeH- 
X MAPHUTHBIX BO3MYINeHHH MpOBOAHIHCb Aid ApKTHKH, OCOOeHHO NO HHTe- 
yiomleMy Hac paliony, CXeMaTHYHO; 6) BBbIUHCeHHOe MecTONOmOKeHHe 
moca OHOpOsHOTO HaMarHHuMBaHNs Kak WIA ApKTHKH, Tak HW Ja 
TAPKTHKU MOKET HECKOJIbKO OTHUATHCH OT [eHCTBUTeIbHOCTH H, HaKOHEll, 
B HallleM pacnopsxKeHHH Wis AHTapKTHKM MMeIOTCA aHHble TOJbKO 10 TpeM 
4KTAM, K TOMY 2K€ pacMOJIOKeHHbIM CPaBHUTeJbHO HefaneKO Apyr OT Apyra. 
STOMY culeyeT WOOaBHTb, YTO HAOMOACHMA Ha STHX CTAHUHAX NPOBOAMIMCh 
a3Hbie royibt. Heo6xoquMo TakxKe OTMCTHTD, YTO B COOTBETCTBHH C BpallleHHeM 
WIM C 3anajla Ha BOCTOK HM JONroToW cTaHUMi, yTpeHHuM MaKCHMyM MarHuT- 
X BOSMYIICHHM paHbuie Bcero HacTyMaeT Ha Mbice Opanc (22 yaca), 3aTeM 
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y 6 


Ha mbpice JleHHucon (3 yaca) uw mo3%e Bcero Ha Semae Taycca (4 yac 
T. €. TaK Ke, Kak W B ApKTuke. 

Takum 06pa30M, e€CTb OCHOBaHHe CYHTATb, YTO 3AKOHOMEPHOCTU reorpad 
yecKOrO pacnpeesieHua YTPCHHUX MAPrHUTHbIX BOSMYWIeHHH KaK Ja ApPKTHI 
Tak Wu Avian AHTapKTUKH C OOMbIIO CTeMeHbIO TOUHOCTH, MO-BHAMMOMY, OE 
Te Ke (Cc TOI JIMUIb pasHuueH, YTO Chupa, Npe_cTaBAIoUMe COOOK H30JIMH 
OHOBpeMeHHOrO NMOABMeHHA MAKCHMYMa YTpeHHUX MAPHWTHbIX BOSMYULCHI 
B APKTHKe pa3BepTbIBalOTCA MO YaCOBOM CTpemKe, a B AHTapKTHKe — Mpot 
vacoBoli crpesiku). Kpome Toro, HeKOTOpbIe 43 BbIBOJOB Bupkesanya u Lr 
Mepa O IIpHpoOle MarHHTHbIX BOSMyMeHHH, a TakxKe MbICIH BenHeTTa H Xa 
Oepta (5) 0 IpHMeHeHHH Hew O caModoKycHpyIOWlNxcaA MOTOKaX 93JIeEKTPH" 
CKHX 3aPAXKEHHbIX UACTHIL K TEOPHH JBHKCHHA COJIHCUHBIX KOPIMYCKYJIAPH 
NOTOKOB MH MX MpOHMKHOBCHHA B 3€MHY!O aTMOCdepy MOyyaIoT elegy oR 
yOeATesIbHOe NOATBEpXKeHHe. 


ApxTwueckHlt HaydHO-HCCIeOBaTeIbCKMH HHCTHTYT Iloctynus0 
InaBcepmopnytTu 11 X1 1955 


WMTMPOBAHHAA JIMTEPATYPA 


1A. T.Hukoabpexku a, JAH, 109, No 5 (1956), * K. Birkeland, Norweg 
Aurora Polaris Expedition, 1902—1903, 1,2, 1913. * K. 11 répmep, Ipo6ema nonap 
cHAHHH, 1933; Physics of the Earth, Terr. Magn. and Electr., 8, 599 (1939). 4J.Sta 
Proc. Roy. Soc. , Al49, 298 (1935). & W.H. Bennett, E. O. Hulburt, Phys. R¢ 
95, Ne 2 (1954); J. Atmos. and Terr. Phys., 5, Ne 4 (1954). 
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Jlokaagn Akanemunu Hayk CCCP 
1957. Tom 4112, Ne 5 


TPEO®PH3SHKA 


A. H. XPAMOB 


Zé 
O NAJIEOMATHETH3ME KAK OCHOBE HOBOrFO METOJIA 
KOPPEJIAWHH WH PACYWIEHEHHA OCAMOUHbIX TOJIL 


(ITpedcmasaexo axademuxom C. H. Muponosoim 26 XI 1956) 


B cratpe (*) asrop npeqvioxu HOBbIli MeTO KOppersiuu u pacwienenusa 
ANOUHBIX TOJIL, —IlO BeEKTOpy eCTeCTBEHHOHM OCTaTOUHON HaMarHuyennoctu J,. 
IO BbICKa3aHO MpeAMOJOX*KeHHe, YTO pesKue, AocTHraioune 180°, usmMenenua 
—MpapienuA J,, KOTOpble HaOOaHCb B paspesax IVJIMOWeHOBIX OTIOKeHHH 
naquoi TypkKMeHuu, OTpaxkaloT COOTBeTCTBYIONIMe H3MeHeHHA MarHuTHoro 
ma Semin B Ty sm0xy. AnaworugHoe YepeqoBaHue M0 BepTHKaJIM 30H C MpOTH- 
HOJIOKHBIMH HalpaBseHuAMU J, HeaBHO ObIIO yCTAHOBMeHO AIA Wenoro paya 
AOUHBIX H BYJIKAHOTeHHBIX TOJIML pasIHuHOrO Bospacta (27%). 

Hactosmjad paOora MOcBAlleHa MpOBepKe CBA3H STOFO ABJIEHHA C Mpeqno- 
PaeMbIMH HEOJHOKPaTHBIMH HHBePCHAMHM MarHUTHOTO Noda Semiu B Mpou- 
M. OTAMpOBepKa MpOu3BOAUMacb Ha MaTepHaJle H3yYYCHHA MAPHUTHbIX CBOMCTB 
) OpHeHTHpOBaHHbIX OOpaslloB — KyOuKOB c peOpom B 4,5 cM, B3ATBIX B 
95 Tr. H3 OOHAKEHHH KpaCHOUBeTHOM CBUTI NoMyoctpoBa Uenexena. M3mepe- 
a I, HW MarHHTHOM BOCIPHUMYHBOCTH x BeJIMCb Ha ACTATHUCCKOM MalrHHTOMeT- 
c leno Jenenna 0,13 y/mM wkasb. MeToquKa U3MepeHHA BeJIHUHHEI MW Ha- 
aBsieHua J, COCTOANAa B ONpeeJIeHHH COCTABJIAIOULUX STOTO BeKTOPa 10 TpeM 
IM, llapaJJiesIbHbIM peOpamM KyOuKa. Hanpassenve J, BbIpaxaocb yruiaMu 
qoHeHua D wu HaksOHeHuA J, OTCUMTHIBACMBIMH B CHCTeMe KOOPAHHAT, CBA- 
{HOH C MepBOHAaYaJIbHbIM FOPH3OHTAJIbHbIM 3asieraHuem culoeB. JiByKpaTHble 
MepeHHA NO3BOJIMJIM ONpeseATb HalpaBsenuve J, CO cpeqHel KBaypaTHuHolt 
MOKOM paBHoli 5° Aaa [,>2-10-6CGSM. Marnutuas BocrpHuM4anBocTb ompe- 
Ingacb B nome H = 0,5 apcr., cO3qaBaeMOM KOJIbuaMH Tenbmrovpla. 
KpacnoupetTuaa cputa Ha UeseKene CularaeT WenTpaibuyi0 YacTb Uesexken- 
i CKaKH, pasOuTyio COpocaMu Ha OOKH C pa3JIMUHbIMH 9JIEMeHTaMH 3aJie- 
IHA CMOeB. ITO OOCTOATEJbCTBO NO3BOJIHO BbIAeIUTb MOPObl, COXpaHHBMIHe 
Ipapienue /,, MOMYYeHHOe JO HaYaa ABMXKeHHU, KOTOpble OOYCMOBMIH Co- 
SMeCHHBIM HaKJIOH coeB. TakHMH NOpofsaMu OKa3aJIMCb TJIMHbI, MepreM U 
SBPOJIMTbI KPACHbIX H KOPHUHEBbIX TOHOB, XapaKTepH3yIOUlMeCA MOBBILIeCH- 
MH 3HaveHHuaAMU x MH OcOGeHHO I, (%p= 21,4-10-° CGSM, Lneei 10,9-10°6 


SM). Touy6opaTble Ke TIMHbI HU 3eJIeHOBaTO-Ccepble MeCKH MOJIHOCTbIO WIM 
ITH TMOJIHOCTbIO HepeMarHHTHJIHCb M10 HallpaBJIeHHIO COBpeMeHHOrO 3eMHOrO 
PHUTHOTO NlOA. Sfecb x%p= 11,0-10°-° CGSM, Lag 1,5-10-§ CGSM. . 3a- 
MMOCTb M@XK/y CTereHbio cTaOubHocTH J,, ee UMCMeHHOH BesMYMHOM MH 
ACKOMi NOPOMbI MerKO OODACHAETCH, CCJIM NONYCTHT, UTO CTAOHbHAaA OCTATOU- 
1 HaAMAarHMUeHHOCTbh CBA3aHa C TOHKO paCCeAHHbIMH OKHCaMH KeJle3a, 
ICOBUBUIMMH KpacHoBaTylo OKpacky mopoy. Uro KacaeTca romyOol H 3eule- 
3aTO-Cepoli OKpackH, TO, 10 MHeHuIO H. M. Wopuia, usyuaioulero WHTOMOPHIO 
“TpaTurpauio KpacHolBeTHok cBuTbl Uesekena, Oa ABsIAeTCA BTOPHYHOH 
OSHUKIa BCJICACTBHe MPOHHKHOBeHHA CepOBOJOPOAHbIX BOA UH BbILIeATHBa- 
1 OKUCIIOB »xee3a. IlocmeqHee IpuBeO K MOTepe NepBOHAYaIbHOM OCTaTOU- 


> 


{ HAaMarHHYeHHOCcTH. 


Bak. 1159 849 


Bextopbl /, MarHUTHO CTaOHJIbHbIX KpaCHOUBeTHbIX NOPOA rpyMuMpYyiorcs - 
OTHOIUCHHIO K IVIOCKOCTAM HallacTOBaHHA BOKpyr ABYX NpeHMyLleCcTBeHH 
HallpaBJeHHi,, MOUTH NPOTMBONOMOKHbIX Apyr Apyry. [leppoe xapakTepusye 
ca cK0HeHHemM D = 12° vw HaKJIOHeHH 
J = 87°, sropoe D = 196°, J= —3 
Pacnpeyenenve J, 10 asHMyTaM T0Ka3a 
Ha puc. | cnepa. OrmeTHM HasMuHe TI 
MCXYTOUHBIX HanpaBenui J,, MpHy 
BCe OHH MPHXOJATCA Ha 3anafuble pyM 

Ha puc. 2 mn0Ka3aHO H3MeHeHHe CK 
HeHHA 10 paspe3aM KpaCHOLUBeTHOH CBA 
Uenekena, OTCTOAMHM Apyr OT Apyra 
2—4 xm. Kpupble MOCTpOeHbI TOJIbKO 
OCHOBaHHM Pe3YJIbTATOB, OTHOCALIMXCA 
o6pa3uaM MarHHTHO CTaOHJIbHbIX Nop 
JIloMaHbIMM JIMHHAMM T10Ka3aHa KOppe. 
IMA Paspe30B MO reosOrHyecKHM JaHHbl 
cOrlacHO CXeMe pacuJIeHeHHA KpaCHOUB 
HOH CBHTbI, 1100e3HO COOOMeHHOM aBTO 
H. H. ®opurem. Buguo, uro Bce paspe 
Ae@ATCA Ha 30HbI IpHMepHO OMHAaKO 
MOLIHOCTH, B COCe€HHX 30HAX 3HaYeHHA 
OTIMUAIOTCA [pyr OT Apyra npHOmHsuTe, 
HO Ha 180°, a cnou c NpomMexyTOUHE 
3HayeHuaAmu D npuypoueHbl kK rpaHyi 
MexK]Y 30HAMH. SOHbI COXpaHAIOT C 

Puc. 1 cTpaTurpaduyeckoe MovIOxKeHHe MO BC 

paspesam. Kpnpble HaKJIOHeHHA (3) 

He IPHBOAATCH) HMeIOT CXOJHbIi Bu: 3HayeHHaM D, OnusKkuM xk O° Bcer 
COOTBETCTBYIOT NOJIOKHTebHbIe 3HaUeHHA J, a OH3KuM K 180°— oTpuuaTe 
uble. Ha pue. 3, B KayecTBe MpHMepa, NOKa3aHO M3sMeHeHHe D uJ Ha rpanuy 
Mex]y JBYMA 30HaMM yuacTKe OfHOrO M3 paspesoB. Buyuo, 4To mpu a |i 


D I] 
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Puc. 2 


OT SOHbI K 30He BeKTOP /, HaYMHAa€T MOBOPAYMBAThCA KHH3Y HM BCe BpeMaA, TI 
He NPHMeT MpOTHBONOOKHOrO HalpaB/IeHHA, BpalllaeTca npuOmMsuTen 
B MJIOCKOCTH, JOBOJIbHO KpyTO HaKJIOHCHHOM Ha CeBepo-3sanaq. Anamorny 
KapTHHa HaOslOaacb HW BO BCeX OCTaJIbHbIX CIYYadX, Kora yacToTa oT 
O6pasuOB NO paspesy aBasa BOSMOXHOCTb BLIABUTb ee. JIBa NpOciod 43 HH 
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HM M BepXHeil WacTH BepXHETO MepeXOMHOTO COA Ob CHeLMAbHO Mpocdlexe - 
I Ha paccTosuuu 4 KM. Ha puc. | cmpaBa noKasano pacnpesenenue J, 10 
MMYTAaM Asi OOpPAaslOB, B3ATbIX 43 ITHX MIpOcmOeB. ONO TakxKe yKasbIBaeT Wa 
WHHAKOBbIM XapakTep H3MeHeHHA HallpaBenua J, B MepeXOHbIX COAX B 
eneax BbIXOMOB KPaCHOUBeTHOH CBuTbI Ha UeweKene. Bpraucsenue cpequnx 
AMIHH J, IA BeEKTOPOB C HOPMAJIbHBIM, IpOMexyTOUHEIM ff OOpaTHbIM Ha- 
yaBJIeHHeM J, He OOHApyxKUJIO CYULeCTBCHHBIX Pa3JIHUMH MexK]Y HUMH, Japan 
2,7 + 0,8)-107%, (9,8 +1,4)-10°¢ 1 (10,0 + 0,9)-10-® CGSM coorsercrBeHHo. 

Tlomumo oTjoxenHit Kpacnouseruoii cater UeneKena, c OTOOPOM OpHeHTH- 
BAHHBIX OOPAaslOB ObWIM MpoOfijenbl OAHOBOSpacTHbIe HM OcaKH Ha Manom 
aIXAHE, A TAKAKE OTMORKEHUA AKYALbIMbCKOLO H alleponcKoro spycos Ha Ue- 
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xKeHe, Manom Bamxane u Kiopenyare. Haksonnoe 3aneranue c0eB NO3BOH- 
) W 3feCb BbIJeCHTb MaPHHTHO CTAOHJIbHbIe MOPOAbI, MpecTaBseHHble KpacHo- 
)PHUHEBLIMH, KOPHUHEBbIMH H CepbIMH TIMHaMH HM aseBpouutTamu. Ilo scem 
SYYCHHBIM paspe3aM H3MeHeHHA HampaBlenHa J, MaPHUTHO CTAOHJbHBIX MOpo 
IKIIOUaIOTCA B YepeOBAHHH HOPMAJIbHO HW OOPaTHO HaMarHHYeHHbIX 30H. 
HbI SAHMMAIOT OlpefeleHHoe cTpaTurpaduyeckoe mosomenve. Tak, Bepxu 
[WepOHCKUX OTIO*KeHHii H Ha Uenekene H Ha Kiopenfare HamMarnuvenbi Hop- 
—WIbHO, HHW2Ke paciOlaraeTcA 30Ha OOpaTHOH HaMarHHYeHHOCTH, 3aHHMaa 
WJIbIYIO YaCTh paspe3a allluepOHCKOFO Apyca, a3aTeM UeT 30Ha HOPMAaIbHO! 
IMarHHYCHHOCTH, MO KOTOPOH MpOXOAUT rpaHHia anwiepoua Mu akuyarbisa. Cue- 
MOULMe TpH 3OHbI OTMeYCHbI B paspe3aX akUarblbcKoro apyca Manoro Ban- 
Ha MU Kropenfara; KpacHoupeTuas cBuTa UeseKena HW OHOBOSpacTuEle eli OT- 
wKeHHa Manoro BanxaHa HauHHaoTCA 30HOH HOpPMaJIbHOM ‘HaMarHuyeHHO- 
WM, HWDKe Jl@KHT 30Ha OOpaTHOH HaMarHHyeHHOcTH UT. A. Beero oT KpoBaN 
[MepOHCKOrO Apyca YO NOMOMIBbI CpeAHEMIMOLWEHOBbIX OTIO%KeHHH Manoro 
aNXAHa MOXHO HaCUHTaTb 7 30H HOPMAaJIbHOH HaMarHHyeHHOCTH u 7 — 
jpaTHOH. 

Bce w3s102KeHHbIe BbILMIe PakTbI, OUCBHAHO, MOryT ObITb YAOBJETBOPHTeJIbHO 
YhACHEHbI JIMMIb B IpeANOMOKeHHU, UTO H3MeHeEHHA HanpaBuenua J, MATHUTHO 
AOWJIDHbIX OCAaJOUHbIX TOpos NO paspe3saM MiHOWeHa Sanaquon Typkmenuu 
paxKaloT H3MeHeHHA MarHuTHOrO Noda Seman B nMoueHe. Ilo-BuyuMomy, sTH 
MCHCHHA [pecTaBlsasH CoOOl MHBepCHH JMNOJbHOrO MarHuTHOrO MOWA 
mu. [lojrBepxKeHHeM TakOro TOJIKOBaHHA CJLYKUT OMHOBPeMeCHHOCTD H Ou- 
IKOBbILi XapakTep H3MeCHeHHH HalpaBenuA J, 10 paspesaM, OTCTOAMIMM pyr 
‘pyra ua 170 kM, a Takxe HM TOT (PakT, ITO ABMEHHe YepeOBaHUA HOPMAasIb- 
) H OOpaTHO HaMarHHYeHHbIX 3OH ObIIO YCTaHOBJIeHO HM WIA HeKOTOpbIXx 
JIKAHOFeCHHO-OCaJOUHbIX TOM, SanaqHyow Esponpr (,*), OHOBO3pacTHBbIX 
YYCHHbIM HaMH oOCaj|KaM. 

Hawm jlanuble MOKa3bIBaIoT, YTO HHBepCHH 3e€MHOrO MarHHTHOrO NOMA 
MJIMOWUeHe MPOHCXOAMJIM TyTeM BpalleHHA MarHuTHOK ocw Semunu. IIpu asTom 
BepHbIi MarHHTHbIli Mostoc Mpoxo_u yepes Sanagquyio Exspony. Ilpegqnono- 
ATEJIbHOCTb YCTOMUYMBOTO COCTOAHHA 3€MHOPO MarHHTHOTO Tosa panee Opia 
euena Xocnepcom (°) B (0,25--0 5) - 10° ner. [o-suqumomy, Bropaa lupa 
sseTcA OOlee BEPHO!, TAK KaK OHA IIpHBOMUT kK Coulee npaBjonoqoouor yate 
Yala cpesuero mmMouena — 7-10° net nasaq. Ip sroli ollenKe, cyqa m0 
OTHOUICHHIO MOILHOCTel M@rHHTHbIX 30H H TlepeXOHbIX COeB B paspe3sax 
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Sanaquou TypkKMeHuu, CaM Mpolecc MHBepCHH 3eEMHOTO MarHUTHOTO NOMA AC 
2KCH 3€HMMATb HECKOJIBKO JCCATKOB TbICAY JET. | 

Hoppifi MeTO KOppeAUNH HM pacuieHeHHA OCAQOUHBIX TOJIM, B CHIY U3J 
*KeHHOTO, HMeeT OCHOBaHHe MOJYYMTbh HasBaHve MasleoMarHuTHorO. Tak Ki 
yepesOBaHwe HOpMaJIbHO MH OOpaTHO HaMarHHYeHHbIX 30H ABJIACTCH, OF 
BHHO, CJIeCTBHeM’ MHBepCHi 3e€MHOTO MarHMTHOrO NOJIA, MpOMCXO]MBIL| 
OMHOBpeMeHHO 110 BCeli Semse, MaseOMarHUTHbIM MeTO OTKpbIBaeT NPHHWAL 
QJIbHYIO BOS3MOXHOCTh aOCOJIOTHOH KOppeJAIMH JNOObIX pa3spe30B, XOTH | 
YACTHUHO COXKCHHLIX MAPHUTHO CTAOHJbHbIMH MOpOaMH — He3aBHCHMO OT 
reorpa@uvyeckoro MOJIO%KeHHA; MOABIIAeTCA TaKXKe HM BO3MOXKHOCTb CO3]aH} 
eMHOM CXeMbI UX pacusIeHeHHA. OTOT MeTOA, BEPOATHO, MO3BOJHT NPOM3BOAy 
CHHXPOHM3allH10 pasJIMIHbIX COObITHM reOMOrMYeCKOH UCTOPHU C TOUHOCThIO Jj 
pawka 104+10° ner. Hanvunve MefieHHOrO HalpaBJIeHHOrO H3MeHeHHA 36 
HOrO MarHATHOPO MOJIA, BbIABJIGHHOrO MasleOMarHHTHbIMH accrenonae al 


CBA3aHHOrO, KaK MomaraioT, c Murpallueii reorpapuyeckux momocos (%, | 
CYIeCTBEHHO OONeruvT cosfqaHve MaJeOMarHMTHOM IWIKaJbl BpeMeHH. 
TlaneoMarHuTHbI MeTO JOMYCcKaeT BOSMOXKHOCTH pacwIeHeHHA HW KOppe 
IMM TOL He TOJbKO MO OOpasilaM W3 OOHaKeHHH, HO HM 10 KepHaM OypoB 
CKBaKHH (pH 9TOM HEOOXOAHMO OTMeYaTb MOOKeHve BepXa OOpasia). Kpo 
TOrO, ABJIGEHHe YepeOBaHvA HOPMAJIbHO HW OOpaTHO HAaMarHHYEHHbIX 30H H 3h 
YuTebHad BelMUnHA J, pAa OCaOUHbIX NOpOJ, 10-BUAMMOMY, OTKPbIBaIOT Jj 
BbIe Il€PCHeKTHBbI Mepe KapOTa%KeM MArHHTHOrO OIA B CKBaxKMHAX. 
ABtTop mpuuocnt ray6oKy1o OmaroqapHocTb H. H. Popmy u I. II. Kany 
JIOBY 3a COJjeucTBHe B padoTe. / 


BcecorosHpld He*TAHOH Hay4HO-HCCeROBaTeIbCKUK Iloctynu10 
TeOJIOTO-pasEeAOUHbI HHCTHTYT 28 IV 1956 | 
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KPHCTAJIJIOLPA®H 9 


Unen-Koppecnonyent AH CCCP H. AFEEB u B. CAMCOHOB. 


& 
EHTTEHOrPA®HYUECKOE HCCJIEXJOBAHHE KPHCTAJWJIHY4YECKOU 
CTPYKTYPbl COEAWHHEHHH TiSi H TiGe 


B wacroslee BpeMaA H3y4eHO OoNbIIOe KOMMYeCTBO CTPYKTYp coeqHHeHHii 
Tana. OrcyTcTBHve JaHHbIX O CTpyKType coequnenult TiSi u TiGe sapaaerca 
MleCTBEHHbIM MpoOeJIOM B KPHCTAaJIOXMMHM JIBOMHBIX COeMMHeHHH THTaHAa 
IEMeHTAMH Nosrpyunst VB. Sayayel Hacrosmero ucceqOBaHuA ABIAeTCA 
OBeeHHe OMIpeyeseHHA KPHCTaNMYeCKOH CTPpyKTypbl coefquHenuH TiSi u 
e. 
Jla MpMroTOBJIeHHA XHMMYECKHX COeAMHEHHIi OblIM UCHOMb3OBaHbI Cuey- 
MMe HCXOJHbIe MaTepHasbl: HOAMAHbI THTaH (99,7%), Kpemunit (99,7%) u 
pMaHHli (99,9%). CunTes coequHeHHii MpOBO,MICA Kak MeTOJOM cneKkaHus 
POUIKOB, TaK H CIlIaBJIeHHeM B JYrOBOM 3IeKTpONeyH C MeHbIM MOJOM 
BOJIb(PaMOBbIM JJIEKTPOOM. 
IIpeqpaputesbHble PeHTTeHOBCKHe HCCIeOBaHHA MOKasasu, YTO coequHe- 
sa TiSi u TiGe sBNstoTCA H30CTPYKTYPHBIMH, MOJO06HO H3yYeHHbIM panHee 
eHHEHHAM STHX cHcTeM TiSie (1) u.TiGes, a Taxxe TisSi, u TisGe, (7). C no- 
WbIO PeHTTeHOBCKOTO (*a30Boro aHaJIH3a, XMMMYECKHX AaHaNH30B MH oMmpeje- 
HHA MOCTOAHHBIX PelUe€TKH OblIO NOATBEpXAeHO TOUHOE COOTBETCTBHE CoesH- 
Hua TiSi crexuoMeTpuyeckomy coctaBy (36,95 Bec.% Si = 50,00 at.%) 
YCTAHOBJICHO OTCYTCTBHe PpaCTBOPHMOCTH B HEM THTaHa HM KpeMHHA. 
VUcceqopanne cTpyKTypbl coequnenna TiSi ocyulecTBIANIOCb Ha MOHOKpHc- 
Wax, KOTOPbIe W3BIeKaIHCb H3 yCaOUHbIX PpakOBHH CJIMTKa, COJepxajero 
ono 44 Bec.% Si. Pacnapienue MpoH3BofHI0Ccb B KBaplleBol mpoOupKe, 
aKYHpOBaHHOH Jo 10-* MM pT. CT. HM NOMeLeHHOM B MHAYKTOP BbICOKOWACTOT- 
ro reHepatopa. Buytpv mpoOupKu Ha OMTHIi KBapll CTaBMJICA rpaduTosBblli 
rpeBaTesib, HMEIOUIN (OpMy WHJIMHApa, 3aKaHYMBAaIOWeroca BHUSY YCeveHHbIM 
HYCOM, MpoKasienHplit mpu 1100° B revenue 4 vac. B BakyyMe 10-° MM pr. cr. 
ypMa HpasMepbI rpaduToRoro HarpeBaTeA ObIM HalieHbl 9KCIepHMeHTAJIb- 
, IPH 3TOM CTaBHNach UesIb — CO3JaTb MOCTeNMeHHOe HallpaBseHHOe CBepxXy 
M3 OXslaxKenve pacnuaBa. BuyTpb rpapuToBoro HarpeBaTesA TMoMerllasics 
reJlb H3 OKHCH TOPHA, B KOTOPOM MPOH3BOAMOCb pacilaBseHue ciisaBa, 
CHApPyKU HarpeBaTeA pacnoNaraJicad KBapPUEBHIi IMIMHAPHYeCKHM SKpaH AasA 
ejlOXpaHeHHA KOplyca KBapleBOH MpOOMpKU OT COMPHKOCHOBeHHA C Harpe- 
TeJIeM. 
Coequnenue TiSi o6pasyerca Mo NepuTeKTHYeCKOH peakKUMH, HU AA OOpa- 
3AHUA CFO NePBHYHHIX KPUCTAJIOB cocTaB cmaBa Opi Bast c 44 Bec. % Si 
. B cnsmape STOO COCTABA BbIJeAIOTCA H3 XKHIKOCTH NepBHUHbIe KPHCTAJIbI 
ayuHeHuA TiSi BOKpyr KOTOpbIX BIOCJeACTBHH KPHCTAIJIM3yeTCA IBTEKTHKA, 
TOAMLAaA H3 cMecu KpucTanmoB TiSi + TiSie. Kpucranmpt TiSi pacnonara- 
Ca B yCaQOUHbIX paKOBHHAaX BHYTPH CMTKA M HMeIOT (OpMY MlaCTHHOK, K 
TOpbIM B HEKOTOPBIX CyYaAX MpHCOeAMHAeTCA HEOOMbIUOe KONMYECTBO KPHC- 
qiuKkoB TiSis, BbIJeMHBIINXCA TIpu SBTeKTHYeCKOH KpucTanmusalnn. Oroop 
[HOO JIA UuCCeAOBaHHA MOHOKPHCTaa Coe\MHeHHA TiSi, He cojlep2K amie 
SBTEKTHYECKON COCTABIAIONIeH, MPOH3BOAMICA BU3yabHO MH Oonee Hayerk- 
— no sJay3TpaMMaM. es 
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Ananv3 mayarpaMM M peHTreHOrpaMM BpauleHuA MOKasaJl, YTO COCAMHEH! 
TiSi oOnayaeT pomOuveckor ‘cumMeTpHelt. IlocTOAHHbIe SIeMeHTap HOH aquen 
ObIIM NOWyYeHbI U3 pacueTa peHTTeHOrpaMM BpallleHHA HW yTOUHEHb! C MOMOMIE 


~ 594) 


— 5679 


Jn, Ap on 


= 


Puc. 1. Kpupbie Ha6110qaembix (a) H pacueTHbIx (6) HHTeHCHBHOCTeH 
B 3aBHCHMOCTN OT yrsia 0° 


— 


qeOaerpamMbl. Bbw NOuyYeHbl CuleWyIoulve BeJIMYHHbI MOCTOAHHBIX JIA 
equuenult TiSi u TiGe (B RX): 


a b c 
TiSi 361, 4,96, 6,47, 
TiGe 3,80; 5r22, 6,82, 


[In0THOCTbh COeAMHeHHH onpeeiaacb MHKHOMeETPHYeCKMM MeTOJIOM HV OKaai 
ach paBHolt AA TiSi poxcn = 4,21 +0,05 r/e 
Ppentr = 4,34 r]cm$. Unico aTOMOB B 3JIeMeHTe: 
HOW AYeHKe paBHO, CeqOBaTeIbHO, 8. | 
VuMuupoBaHveM peHTreHOrpaMM  BpallieHy 

M xK@oporpaMM ycTaHOBsIeHa MpHHalexKHOd 
CTpykTypbI coequHenni TiSi u TiGe x mpo 
paHCTBeHHBIM rpynam Ctyy ut Dtyy. Cxoqumog 
sin*) HaOMIOJeHHbIX H pacCUWTaHHbIX XOpouas. | 
AnasIM3 HHTCHCHBHOCTell HHTepdepeHnit 110} 
3aJl, YTO HaHOoNee BepOATHBIM ABMHeTCA pact 
JIOMKEHH € ATOMOB B MVJIOCKOCTAX C NapaMeTpoM 
= 0, 1/, u 1 uw ocoOeHHO B BepllIHHax 9JIeMeHT? 
HOH syeiku. IIpopepka mpexBapuTesbHOH Mojed 
pacnoJIOKeHHA ATOMOB OblIa mpoBeyena NyT} 
Puce. 2. Ieee aueika  TIpMOJIMKeHHOTO pacdeTa MHTeHCHBHOCTel AA cy 
Groat antares waged THCTHYeECKOrO pacMOIOKeHHA ATOMOB B Aye; 
aTOMBI KpeMHAA Tak KaK paCCeMBalollad CMOCOOHOCTb AaTOMOB TH’ 

Ha W KPeMHUA pasH4aeTCA He OVCHb 3HAUHTeJbE 

) Takoro pojla npexBapuTembHOe paccMOTpeHHe B 3} 
YHTEbHOM Mepe OOerUHJIO BLIOOP MOJeJH pacnoOxKeHHA ATOMOB B duIeMeHTApH 
auelike. Ha puc. | nyHkrupHol munnelt u306paxen rpacdbuk pacueTHbIX HHT 
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sHOCTeH IPH CTATHCTHYECKOM PaciOsO2%KeHHU aTOMOB B AYeliKe. Suave KOOp- 
aT ATOMOB JlaI0 BOSMOXAKHOCTh YCTAaHOBHTb, TO CTpykTypa coequHenHA TiSi 
MHaWeKUT K MpOCTpancTBeHHOH rpynne Cley. YrouneHve KOOpAuHAaT ATOMOB 
NO BbINOJHeEHO C MoMmouIbIO psagqoB Ilarrepcona— XapKepa (npoekuna 

OCb z) H pxOB Ilarrepcona (ipoeKUuaA Ha MOcKocTb xy). Koopynuaroi 
MOB B dJIEMEHTapHOH AYeliKe CoequHeHuA TiSi uMeroT creAyIoUMe 3HaueHUA: 


One Ot LO Sand. nora... 0 eee Oyo 10,5: ae 05 0 
G5. “0°'0,412 0,5" 0° <0,588 0 0,350 0,250° <0 0,350 0,750 


€MeCHTapHan AYeHKa C Pa3MeLCHHbIMH B HeM aTOMaMH THTaHa HW KpeMHUA 
Ka3aHa Ha puc. 2. 

PacueTHble HHTeHCHBHOCTH JleOaerpaMMbl, NOJYYeHHbIe C yyeTOM (akTOpoB 
mcona, JlopeHiia, NOBTOpAeMOcTH, NorsOM[eHHA H TeMMepaTypHOH nonpaBKH, 
POO COBMaaiwT C H3MepeHHbIMH SKCIMePUMeHTaIbHO, KaK 9TO BHHO U3 
= 1. 

JlaysrpaMMbl CHHMaJIHcb Ha MOJIHOJeHOBOM H3JI1yYeHHH, KPoporpaMMb! Ha 
9—K ,-H3J1yYeHHU, PeHTTeHOrpaMMbI BpallleHuaA u AeOaerpamMMbI Ha Cu—K, 
yudeHHH. 


Vucruryr Metanypruu um A. A. Baiikopa Tlocrynuano 
Axkaylemun Hayk CCCP 24 VIII 1956 
UWMTHMPOBAHHAS JIMTEPATYPA 


eves Hy J. Wal lpiaw m, Zs.f2 Kristall., 101, 7841939)" PoP ret ro- 
sek P.Du w ez, Trans. Am. Inst. Min. Met. Eng., 191, 772 (1951). ° M.-H a n- 
aD ekG@ers cs) lke Den Mice hkelr Ss Ome dirans: Am. Soe. Met., 44, 518 (1952). 
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XHMH 


——— 
Axanemux A. Ee APBY3OB u M. I. HMAEB 


OMbIJIEHHE WU NEPESTEPH®HKAWHA NOJIHbIX IPUPOB 
®OC®OPHCTON KUCJIOTHI 


OjuuM “3 nac (+) 6plm0 M0Ka3aHO, ITO JeHCTBHe NOAKHCMCHHOU BObI Ha Tl 
HbIe Scupbl PocdopucTor KucmoTH Tuna P(OR)s upescTaBisaeT cobor ron 
KaTaJIUTHUeCKYIO peakIHo. 

Hamu u3yuaocb OMbIJeHHe UMCTOH BONOM TPUMeTHJ-, TDHSTHJ-, TDH-H-TIpt 
IWI-, TpH-A-6yTuI- u TpHdenusdocpuTos. Halifeno, uro Bce NpHBeseHuble aq), 
pbI JlerKO OMbIJIAIOTCA UHCTOH BORO Cc BbIJeIeHHeM Tena. 

Uuctaa Boja nosyyanacb BTOpHuHOH NeperoHKOH OObIKHOBeHHOH auCTH 
JIMpOBaHHOH BOJbI H UMela YebHYIO 9JIEKTPOMPOBOAHOCTh. (npH 28 
2,2-10°80m72-cm73, 

PeakllHai OMbIJICHHA HeOOpaTuMa WM He 3aBHCHT OT MaCCbl pearupyloulux & 
WLeCcTB. | 

Hamu Opa u3syyeHa (MaTOMeTPHYeCKHM MeTOJOM) CKOPOCTb OMBIJIeHE 
SPupoB UHCTOH BOON Mp IKBUMOJICKYJIAPHbIX OTHOIMICHHAX. | 

CkOpOcTb OMBIJICHHA 3aBHCHT, Tipexke Bcero, OT BeEHUHHbI payukaa, Bx) 
Asalero B cocTaB supa. Tax, TpumMeTusdocpuT ompiiaetca B 10 pas 6picTpek 
yem TpHaTHIpocHuT; B 30 pas, yem TpudpenudocHutT; B YO pas, Yem TPu-A-mpl 
nudochut; B 200 pas, vem TpH-A-OyTHIochuT, — pH MmpounX paBHbIx yea} 
BHAX. 

Ilo ckopocTH OMbIIeEHHA OHH pacnoviaraioTca B cmeqyroulel mocseqoBates} 
HOCTH: 


P (OCHs)s > P (OCsHs)s > P (OCgHs)3 > P (OC3Hy-#.)3 > P (OCgHo-H.)s 


Oco6eHHO HHTepeCHbIM KaxKeTCA TPyMHOe OMbIIeHHe TpU-A-IIPOMM- 4 Tpu-F 
OyTHIPOcpuTOB NO CpaBHeHHo Cc Tpudenumocdutom. Bee onpitst 10 ae | 
SPUPOB MPOBOAMIHCb Up Temnepatype 25°. PesybTaThI NpHBeeHbI B TAG. 


TaOauna 1 


Bpema OMbIJICHHA, MHH. 


Peaxunn 25% 50% 75% 100% 

acbupa oacbupa amupa apupa 

(CHgO)3P + H,0O ' 8 8—9 10 61 

(CyH;O)gP ++ H,O 68-75 | sie Oo an 
(H-CgH,O)3P + H,O 750—810} 840—850} 870 1110 
(1-CgHyO)3P + H,O 2010 2110 2140 | 2400 
(CsH;0)3P -+ HO 245 265 | 285 | ~365 | 


CkopocTb OMBbIJIeHHA 3aBHCHT Tak%Ke OT TeMMepaTypbI NpoBesenusa peaklHr 
Bumsanve TeMMlepatypbl Ha CKOPOCTh peaKUHH OMbIJeHuA — OOBINHOe, KaK JWI’ 
OOJIbIIMHCTBa XHMHYCCKUX peak. 

Hamu W3y4enoO BIMAHMe MpOMyKTa peakIMH Ha CKOPOCTb OMBIWIEHUA supa 
Ha lipMepe TpusTumocputa. B ucxOHy10 CMeCb S9KBUMOJIEKYJIAPHBIX KOMMYeCT 
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pura VM BObI AOOaBNAMCh Tepe HayaJIOM OMbITa pasMUHbIe KOUIMYeCTBAa 
muocopuctoh KucnoTE. Bce onbiTbl NpoBoAUsMch pH Temlepatype 25°, 
raB WCxoWHOn cmecu (C2HsO)3P -+- H20 + x(C2 HsO)2POH. Pesyaprarei 
BefeHbI B TaOM. 2. Kak BuAHO u3 TaN. 2, NpesBapuTembHOe AOOaBeHHe B 
Hy!O =cMecb $JuaTHIochopucTolt 


MOTbI YCKOpHeT TeYeHHe peak. * a-Og mae 
JmbiieHHe apupos P(ORs;), 3a ucK- 

CHHeM TpHpenumpocpuTa, CHIbHO Bpema Ombinenus, MMH. 

> 

2IACTCA B IPHCyYTCTBHH HeOOJIbILUX oe 25, 50%, 75% |. 100% 
HYeCTB HeOPpraHHyeCKHX HJ Opra- adbupa acupa adbupa | sdbupa 
SCKHX OCHOBaHHI, TO BHAHO U3 

fm 3. 4 

ImMpIIeHHe TpuMeTHNochutTa B UpH- ie Ment ee ie hs 
=5 ’ ts 10 

TBH 1,9-10°° Mon. eqKoro HaTpa 9'050 | go 5 fos 7 50) 


sqIuN0Ccb B 7—8 pa3, TpusTHMpoc- 0,200 = = =e 14 
a B UpucytcTBuu 2,0-10°5 mon.— 

pasa, Tpu-x-OyTudocuta B upucyTcTBuH 2,1-10~-° Mou.— B 3 pasa, TpH- 
pocuta B npucytcTBun 0,1 Mona nupHanna — B 14 pas. 


Ta6Oauna 3 

9 ‘ Bpemsal OMbIIeHHSA, MMH. 
aO 
Been Oy a a oes | ee 7 see as 
abupa) é > ioeneies foe ocbura peo 

0O)3;P + H,O 4,9:-10- NaOH 0 450 660 840 1590 
50)3P + HO 2,0-10-§ NaOH ZS 139 156 183 437 
(50)3P + H,O 8,9-10-5 NaOH Zo Nays 185 230 470 
50)3P + H,O 4,0-10-4 NaOH Die 450 490, tay le3) 680 
50)3P + H,O 0,4 C;H;N D0 240—250} 250—255] 255—260) ~325 
4H,O)3P + HO 2,1-10-* NaOH 50 450—170] 170—173 180 220 


[akuM 06pa30M, CKOPOCTb OMBIICHHA YMeHbIUIaeTCA C YBeJIHYeHHeM KOHUeCH~ 
IMM OCHOBaHHA. Takoe 3aMeqvieHHe peakIHH OObDACHAeTCA yilaeHHeM H3- 
<IMMOHHOM MAaCCbl KaTasIu3aTOpa peakUHH — cBoOoqHOH AMamKUmMpocopn- 
{ KHCJIOTbI B BUJe ee COJIM C OpraHH¥eCKHM OCHOBaHHeM, HJIH COJIM MOHOAJI- 
boctbopucTO KHCJIOTbI C HeOpraHHyecKHM OCHOBaHHeM. 

Hamu Takxe Oblla H3y4eHa peakUMA OMbIJICHHA TpHaIKHIPOCpUuTOB B cpese 
WluHa, alleToHa, ,MOKcaHna Mu cnupToB. 13 stux pacTBOpHTeJeH JIMIIb MOK- 
ABIACTCA IpakTHYeckH HHAMpepeHTHbIM. 

TupufuH uM alleTOH pearupyioT Cc IpOAyYKTOM peakIMH, aBaA COOTBETCTBeH- 
COUIb JuaKHIocpopucTOH KUCJOTbI C MMpHAMHOM H Sup «-OKCHAIKMJI- 
PHHOBOi KUCOTHI C alleTOHOM, H MOS3TOMY CKOPOCTb OMBIJIeHHA S(PUPOB B- 
peyle COOTBeETCTBEHHO yMeHbiuaeTca. Tak, HallpHMep, OMbIJIeHHe TpusTHspoc- 
AaB UupucyTcrBuu 0,2 MOoJIA alleToHa 3aMeyiaeTcA B 21 pas. 

Jamu Oblia Takxe u3yyeHa (pedbpakTOMeTpH¥eCKHM MeTOJOM) CKOPOCTD- 
NeHUA TPHSTH- HW Tpu-A-MponuspocpuTow B cpefe AMOKCaHa. 
<MHETHYeECKHM AHaIH3 OMbIJIGHHA UX B Cpefle AMOKcaHa NMOKa3bIBaeT, UTO- 
peakUua ABAAeTCA COKHOM M He MOXCT ObITh BbIparmKenHa HH ypaBHeHHem 


30ro ~lopsyKa = k(a—x), HH ypaBHeHWeM JIA aBTOKATaMMTHYeCKHX 
me 0s 
MMH -7- = kx (a — x). 


CosdulinenTbl CKOPOCTH OMbIeHAA TpusTHocpura B cpexe 1,5 un 3 Mou. 
<caHa, TpH-H-lponusocpura p cpefle 4 Mow. AMOKCaHa, BbIMHCIeHHbIe MO 
ax 

3HEHMIO peakiuii BToporo nopaAyKka ——; =k(a—x)’, Ha 3HayHTeCbHOM 
i'DKeHHH BpeMeHH TocTosRHbI. B Hayasie u KOHWe peakuMH HaOmoawTcs 


SHeHHA OT MOCTOAHCTBa KOS@PHUMEHTOB CKOpPOCTH. 
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PeakUMA OMBUIEHUA TpHaIKHAPOCpuTOB Ges pacrBopuTesA MpoTeKaer B re- 
oreHHon cucteme. Ilostomy KuHeTHYeCKHit ananus STO peaKUMH He Jam 
KUX-JIHOO OMPeJeJIeHHbIX PeSyJIbTATOB. 

IIpu ombleHuu TpuaKkusdociuToR B cpese cHupTOB peakuMA MpoTeKaeT 
CTpO C CHJIbHBIM pasorpeBaHHeM. OHaKO, He KarK{bIii CHYpT MoxKeT OnITE 
MMCHeH B KadeCTBe paCcTBOpHTeJIA, Tak KaK IPH MpHMeHeHHM cnupTa, OTH- 
Ollerocs CBOMM paJHuKaJIOM OT paukasa cbocdutTa, OMbIIeHHe Bcergqa compo- 
KaeTcH MOOOUHOK peaKiHeli — nepestepudpuKaneli. 

B. A. Ap6ysozni u B. C. Bunorpayosoii (?) sreprple Obit NOyyeH pad TpH- 
KHIPOCPUTOB C OMHAKOBbIMH BbICUWIMMH pakuKanamMu MepesTepudpuKalueli 
ASTHIPOCHPUTA BLICIUMMH CIIMPTAMH B IIpHCyTCTBHH KaTaH3aTopa—ocopxoli 
CJIOTHI. 

J[uankusnpocopucrTble KHCIOTBE WH aANKOFOJIATH! WLeOUHBIX MeTaJJIOB 
AAIOTCA KaTaM3aTOpaMu Mepestepnpukallun TpHaltkuApocpuToR BbICLUHMH 
apTaMH. 

Cuntes CMellaHHBIX (ociuTos Tuma (RO)2(R’O)P u (RO)(R’O)2P ocymect- 
AJICH METOJOM YAaCTHUHON MepesTepupuKanun cbocduta P(OR)s coorBeTcTBeH- 
€ OJHHM H ABYMA MOJIHMM BbICIUMX CIHPTOB Ha OAMH MOJIb cbocduta B UpH- 
PCTBHH OHOTO H3 ABYX BbILMeYKa3aHHbIX KaTaJIM3aTOpoB. 

Cmemlanuble (bocbuTbl pu MepBom P@pakwHouupowanny (Taba. 4, Nel) B BBI- 
<OM BaKyyMe TOJlyuaIOTCA C XOPOIWHMH BbIXOaMu. 

IIpu NoBropHbix neperoHKax HaGOwlofaeTCA Nepepacpeyeenne paluKasos. 
OOeHHO JIeErKO AUCIpONOpuUHOHHpy1oT cocuTbl c TpeMA pa3IMUHbIMH aJH- 
THYECKUMH paukasamn (TaOm. 4, NoNe 3 u 4: (RO) (R’O) (R”O)P), nomyyen- 
le MeTONOM YacTHYHON NepesTepupukalun cmemanHoro docuta (RO)2(R’O)P 
ApTaMH. 

@MusnyecKWe KOHCTAHTHI BUepBble CHHTeE3HPOBaHHbIX HAMH SPHPOB MpUBeje- 
B Taos. 4. 

CmemlaHuble docuTp: Tuma (RO)2(R’O)P nerko oMbIIAIOTCA CIerKa MOAKUC- 
HHOH BOWOH, OOpasyA COOTBETCTBYIONIHe CIUPTbI HW CMeWIAHHbIe ANaIKHMpoc- 
puctple KucOTH. IIpH ux OMbIIEHHM Bcerfa OTIMelJIAeTCH JIeErKHH paqukal 
suyle cnupta. V1 3yecb pH NOBTOpHBIX TeperoHKax HaOofaeTca Aucnponop- 
OHHpoOBaHhe. Du3sHyeCKHe KOHCTAHTHI HEKOTOPHIX H3 YHCIAa BMePBbIe BbIJeJeH- 
IX TAKHM MeTOJIOM CMeIIaHHBIX JHaIKHMpOcpOpucTHIX KHCJIOT TIPHBeJeHb! B 
ma. 5. 

CmemaHuble .uasKupocpopHcTHle KHCJIOTHI ObIH MOJYYeHbI pAOM uccuJle- 
BaTeJeli NepesTepupukalluelt AUITHMPOcHUTA BHICIUHMH CIIMPTAMH H BOTCYTCT- 
@ KAKHX-IMOO KaTamH3aTOpoB (*), H C KaTasu3aTOPOM — aJIKOTOJIATAMH Lfe- 
WHbIX MeTaJJIOB (*) HIM KaTamM3aTOpOM Kucoro xXapaxTepa (?). 


Ka3aHcKHif XHMHKO-TeXHOJOrMYeCKHH HHCTHTYT Tlocrynuso 
um. C. M. Kuposa 9 XI 1956 
IMTMPOBAHHAS JIUTEPATYPA 
1A,.E.Ap6y3 08, O aBeHHAX KaTaIH3a B OOaCTH IpeBpalleHHit HEKOTOPbIX COeAHHe- 
4 dboctbopa, Kasanb, 1914. 2 B. A. Ap6ys3os, B.C. Bunorpagosa, Us3s. AH 


EP, OXH, 1952, 865; 1952, 505; 1951,733. *® L.M.Kosolapofi, J. Am. Chem. Soc., 
4989 (1951). *B.K.Kyckos,l. X.Tpaauc, TAH, 92, 323 (1953). 
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Jloxnann Akaylemuu HaykK CCCP 
* 4957. Tom 4112, Ne 5 


XHMH 


lM. A. BAHOPPAOB 


NOJIAMEPH3AUNA CTHPOJIA 
Noy) BIIMAHHEM JMA3OAMMHOCOEAMHEHUM WH AKTHBATOPOB: 


(II pedcmaeaeno axademuxom A. H. Ppymkunoim 14 1X 1956) 


TlouuMepusallua HempefesbHbIX COeAMHEHHM B KOHJeHCHpOBAaHHOH case T 
BIIMAHHEM BOsOyUTeseH (MepeKHCH, Has30aMHHOCOeMHEHUA) IpOTeKaeT C 3F} 
UMTeIbHO MeHbUIeH CKOPOCTbIO, YM B BOJHbIX 9MyJbCHAX. IlosTOMy ae 
TOMMepH3alluH B KOHJeCHCMpOBaHHOM dase ocymlecTBseTcA pH 60) 
BbICOKOM Temmepatype (1). OMHHM H3 CaKTOPOB, ONpefesAIOULMX CKOPOCTb i 
MepH3alHv, ABJAeTCA CKOPOCTb pacnagla Bo3OyquTems (*). : 

B HacTOAUeM COOOLICHHH MpHBOAATCA WaHHble O BAMAHHM Oprannueck< 
KMCJIOT H UX AaHPHApUAOB Ha CKOPOCTb MOJMMepH3allHH CTHpPOa WHasoamMuHocd 
JMHEHHAMM B KOHJCHCHpOBaHHOM (ase H O BUMAHMM STHX COeMHEHHI Ha Cw 
pocTb pacnaya Bo3s0yAuTemA. . 

Tlonumepusauua cTHpoua MpoBousach B amilysax, oOpemom 10—12 m 
lip Temnepatype 70+ 0,2°. B crupom mepex ONbITOM BBOAHJIHCb tee | 
6en301 (2 Bec.%) H OpraHMyeckHe KHCOTbI H UX aHTHApHAbl B pasJIHUH 
KomMuecTBe. CojlepxxaHHe NOuIMMepa B MIpoOax NOJIMMepH3yeMoH CMecH, OTOOpPa 
HbIX Ha Ppa3HbIX cTaquax Mpowecca, ompesesaocb MO ocTaTKy, Noy4 
HOMY Tlocwe yaleHuA 43 MpoObl cBoOOsHOTO CTHpOsa Cc BHeECeHHeM NMOmpaBi 
Ha coflep»kanue NpuMeceii B MOmMcTHpose. B KMHeTHYeCKHX ONbITaX, KpoMe B 
XOJa NOMMMepa, ONpeeANMCh Mas30aMHHOOeHSOJI H a30T, BbIeAIOULMNCAl 
Tipolecce MOJIMMepH3allu MW COOTBETCTBYIOMUM pasJIOKUBIIEMYCH Juas0amMu 
OeH3OUIY. | 


| 
OKCUNePpUMeCHTAIbBHBe LauHpe | 

PesysIbTaTbl HCCIeJOBaHHA, IpHBeseHHble Ha puc. 1, MOKasbIBaIOT, TO a 
TaHHYeCKHE KHCJIOTbI B 3HAYHTEJIbHOM CTeNe€HH YCKOPAIOT Mpouecc NoHMepK 
3allMH CTHpOsla B KOHJeCHCHPOBaHHOH (pase NO BIIMAHHEM J\Mas0aMHHOOeH3ON 
CnocoOHocTb OpraHuyecKHX KHCIOT K YCKOPeHMIO peakILHH NOWIMMepusalll 
B JaHHOMCJy4ae TpelcTaBsAeT coOol OOmlee CBOHCTBO, Ipucymlee BCeM KHCuI 
TaM, PaCTBOPUMbIM B yrsleBosopoyax. Hcceqyemple opraHvyecKve KHCJOTEI } 
cBOeH AKTHBHOCTH pacnosarawTca B Ceyoulni px: MOHOXJOpyKcycuad - 
MypaBbuHad — yKcycHad — Oensolinad — mMacisHad — onenHoBad. Anruap: 
Abl OPraHHYeCKUX KHCJIOT, PaCTBOPHMble B yrvieBoqopofax, TaKxKe YCKOpAr 
Mpolecc NOMMMepHsalluu cTupoma. AuanorHunoe BAMAHMe OpraHuyecKux KH 
JOT WM HX aHTHAPHAOB Ha CKOPOCTb NOMMMepH3salHu cTHpOMa HaOmoqaenr 
B IPHCYTCTBHU 0,0’-7MMETHIHas0aMHHOOeH301a HW n,n’-uMeTHITMa30aMuH 
Oensoula. 

SaBUCHMOCTb CKOPOCTH MONMMepu3alHn uM pacnaya WuasoamunoGensowa « 
BPeMeHH peakI\MH IpHBelena Ha puc. 2, Ha KOTOPOM B Ka¥ecTBe NpuMepa H 
HeceHbl AaHHble, MOJIYYeHHbIe B MPHCyTCTBHH MOHOXJIOPyKCYCHOl KUCIOTI 
IIpu paccMoTpeHHu pe3ybTaToB OOpamtaeT Ha ceOA BHUMAaHMe TOT (akT, 4TO 
YCJIOBHAX NOJHMepH3salun MO BIMAHHEM OpraHH¥YeCKHX KUHCJIOT HMeIOT Mec’ 
MpeBpauleHHA WHas0aMMHOOeH30Na, Kak CBASAHHbIe C BbIeeHHeM a30Ta, T: 
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mpotekaioulue Ges" Hero. IIpH 9TOM HaGsOJaeTeH MOMHOe COOTBETCTBHE Mex)Ly 
MBBIMH TOJIMMepw3allMH M KPHBbIMH paciiaa j\uas0amuHOCensona. Vsy- 
sHHeM KHHETHKH NOJIMMepHsaluu WM KMHETHKH paciiaya AuasoamunoGensoyia B 


Goixod nonumepa 


05 10 e) 20 30 bec. Yo 
KOHuCHMpauUA kucnomoer 


Puce. 1. Bauanve Kncaor Ha cKopocTb nomuMepH3aunn: 1 — 
MOHOXJIOpykKcycHasa; 2— MypaBbHHas; 3 — yKcycHan; 4 — 
OeH30liHaa; 5 — MaciaHaa; 6 — onenHOBaA 


PHCyYTCTBHH Pda3JIMYHbIX OPraHHYeCKHX KUCJIOT YCTAHOBJICHA 3aABMCHMOCTb 
KOpOCTH NOJIMMepv3 alu H paciiajya Ma3s0aMHHOOeH301a OT CHJIbI KMCJIOTHI. 


Yckopsiomlee BIIHAHHE OpraHwvyeckHx 
HCIOT Ha Mpolecc NOHMepH3alluu cTHpoua 
IpHcyTCTBHH Ha3s0aMHHOOeH30Na compo- 
OmKaeTCH BJIMAHHe€M HX HA MOJIeKYJIAPHbIIt 
ec momumMepa. IIpuBeyemM cpefHHe Mose- 
YISpHpie Beca oOOpa3qoB nomucTuposa, 
OJIYYCHHDIX MOJIMMepH3allvel CTHPOJa B IpH- 
yTCTBHH 2% va3s0aMHHOGeH301a HM opra- 
WYeCKHX KHCJIOT (B OMNTHMAJIbHbIX KOHILCHT- 
alluax): 


HCXOMHBIM aKTHBaTOp 106900 
MOHOXJIOpyKcycHaa 17000 
MypaBbHHad 17800 
ykcycHaa 25300 
OeH30HHaA 25800 


VccmeqopaHveM cocTaBa IpOyKTOB pac- 
ajla (Mas0aMHHOOeH301a B pacTBOpe KCHJO- 
a pv Temmepatype 70° nod BMAHHeM Opra- 
WYeCKUX KHCJIOT BbIABJICHbI CJleAyIOUlHe 3a- 
OHOMepHOCTH. B pacmayle (cM. puc. 3): 
) cKopocTb pacnajla va3s0amMHHoOeHsoa 
POMOPUHOHAbHa KOHUCHTpalluu KHCIOTHI, 
) cKOpocTb HeperpynnupoBKH (uas0aMHHO- 
eH301a B AMHHOA3800eH30JI MpOnopiHo- 


Gorxod nonumepa u pacnad LAG 


Bete 6 8 10 2 vac. 


Puc. 2. Cxopocth mouwuMepH3anuH u 

pacnafa uasoamuHoGeH30na: 1 — 

BBIXOX MOHMepa; 2 — oOmjHH pac- 
may; 8 — paca mo asory 


aJibHa KOHUCHTpalluu KHCIOTHI, 3) AaHHIHH UM as0T COpasytoTca NpakTHYeCKH 
9KBMBAJICHTHBIX KOJIHUeCTBAX, MpHueM OOpasoBaHHe UX MpOWCXOANT MO KpH- 
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BOH, XapakTepuHsylolleHcA HasIMUHeM MakcHMyMa. Ecam JOlNycTHTb, 4TO Ty 
Wecc MeperpyimupOBKN 1Ha30aMMHOOeH3OIa B AMHHOASOOeH3OI He MMeEeT OT! 
IeHHA K WHHIUMMpOBaHwio Tpouwecca NOpHMepHsalHH, TO, [!O-BAAMMON 
CKOpOCTh MTOJIMMepH3alHH OlpefedAeTCA cKOpocTbio pacmayla 4va30aMui 
: Oen301a, CBA3aHHOrTO c oOpasol 

% ae HMeM aHWIMHa HM a3g0Ta. StTuM, 
BceHi BePOATHOCTH, HM oMmpesesset 
pa3Hulla B AKTHBHOCTH KHCJOT Bf 
yecce momwMMepusaluH. Ha ocnor 
HHH MOJIYYCHHbIX JAHHbIX MOKHO ( 
MeTHTb, 4YTO HaOrOflaeMoe B NpoU 
ce TOMMepv3alHH pacxoxK Jer 


wo 60 MexK]y OOWMM pacnayqomM uasoan 
= HoOeH30Na Hero paciaqom m0 a: 
A) TY  OObsCHAeTCA OOpa30BaHH 
S 40 aMuHoa30beHs01a. OKas3zasocb, & 
q 


ucculeyeMble COeCJ[HHeHHA OKag 
BaloT BJIMAHHe€ Ha CKOpPOCTb M0 
MepHv3alluH CTHpoa B Lona 
WuasoamuHobeH30u1a HW oOpraHHn 


lA 
/ aes CKHUX |KHCIOT (cM. puc. 4). 
palcibelee a Bae BIIMAHHE MpOABIAeTCH T0-pasHo 


) 04 08 6ec.% B 3aBYCHMOCTH OT TIpupOsbl UCC. 

Konuermpauua kucnomoel WyemMoro BellecTBa, HalpHMep, 

Puc. 3. CocraB mpomykTos pactajla qua3oamu- HallMX J[aHHbIX BUAHO, YTO Ha C 

Ho6en30a: J — oOmuii pacnan, 2— anHavH;  %KeHHe CKOPOCTH MNOJHMepHsalll 

3 — asor; 4 — amunoasobexso.l HauOoulee pesKoe BJIMAHHe a 

BaeT annsun. Ompejesenuem MO 

KyJIApHoro Beca MOJyYeHHBIX OO6pa3su0B NOHCTHpoma YycTaHOBseHO, i 

aHHJIMH He BAMACT Ha JIMHY MOMeKyIApHOM env, a aMHHOas00eH3ON O 
3bIBaeT pe3KOe BJIMAHWe Ha MOHMKeHHe MOJeKYJAPHOrO Beca. 

BawuaHve opraHvuecKHX KHCJIOT Ha CKOPOCTb peakIlHH pee | 
OCHOBaHO, M0-BUAMMOMY, Ha YCKOpeHHH peakWMH paciiaqa Wuas0amuHocoe) 
HeEHHi, COMpOBoOxKarolleroca OOpa3s0BaHHeM IIPOMeKYTOYHBIX COeqHHeEHUH| 
HUTpo3oalusapuiaMHHoB. HanpuMmep, Nol BAHAHHeM YKCYCHOH kucJO} 
WMasoaMMHOOeH3OI MOKeT pactafaTbcx Cc OOpasoBaHHeM HMTpOsOalleTar 
vya: | 


Y | 


NO 
C,H;N=N— NH— C,H, + CH;COOH = C,H:N a THC NES 
x 
COCHs 


Tlocuequui, kak HeycTOMYHBOe COeAMHeHMe, pactiagqaeTca c o6pa30BaHH 
CBOOOAHBIX PaUKaOB, BOSOyKMaWWUX peakUMIo NoWMMepusaun (3): 


NO 
“a 
CeHsN_ + CsH; + Nz + CHsCOO’, 
\ 
COCHg 
C,H; +CH=CH, ts CsH;—CH—CH,’ I cree 
| 
CoH CeH; 


UceneqoBpannem HOJIMMePH3allun CTHPONa B MpHcyTCTBHM HUTPOsoatleTaHHr 
Ip Temnepatype 70° Obl10 BbIABIEHO, YTO MpPOUecc NOMMepusalLUH MpoTeKi 
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JABHHTCJBHO MeVJICHHO HY, OYVCBHAHO, NOX BIIMAHHeM UpOAYKTOB H30Mepv3allnH 


pacilaywa HHTpo3s0alleTannnya: 


Bpema, Brrxoy Mo- 
yac. auMepa, % 
: 5) 14,9 
10 23,3 
30 52.6 

50 67,6 
100 (8) al 


Pacnag, 


% 
95,5 
95,5 
95,5 
95,5 
95,5 


PH STOM HUTPOSOAalleTAHMINA yxKe B TeveHve 1O—15 Mun. HarpeBanua (baKTH- 
2CKH NOJIHOCTbIO pacnagaetca. Pacnay HUTpo30aleTanHHa B aHHOM cJlyyae 
2 Obl HCMOIb30BaH JIA NOJMMepu3sallMOHHOrO akTa. OueBHHO, BTeX cyyaAx, 
ora CO34awoTCA yCJIOBMA MOcTeneHHOrTO OOpa3s0BaHHA HUTpPO30alleTaHHHAa, 


aK, HallpHMep, IIpH COBMeCTHOM IIpHcyT- 
[BHM J\Ma3s0aMHHOOeH30NIa HW yKCyCHOM 
MCJIOTbI, TIPOWecc NOJHMMepH3alHH ycKO- 
AeTCA B 3HAYHTeEBHOH CTenNeHH NO BHA- 
HeM HHTpOscalleTAaHHHa B MOMeHT ero 
acnajla. M3pecTuo, YTO npu BsaNMojelicT- 
MM HUTpPOs0alluapHaMHHOBC aHHJIMHOM 
Spasyrotcn jMasoamMHocoeqnHeHuA. Ha- 
M U3 HUTPO3CaleTAHHINAa HU aAHVJIMHAa B 
acTBOpe OeH30/1a HIM CTHpOwa Obl CHHTe- 
ApOBaH JHa30aMHHOOeH30/ TIpH pasJH4y- 
OM TeMnepatype c OcTaTOUHO BbICOKHM 
BIxOOM (oKO0 90%). B pesybrate pe- 
KI[HH OJ[HOBPeMEHHO C Ha30aMHHOOeH30- 
OM oOOpasyeTca ykcycHaa KucoTa. Mn- 
@PECHO OTMETHT, ITO B pe3ybTaTe O6pa- 
OBaHuA 2%-ro pacTBopa va3s0aMHHOOeH- 
Oa KOHUCHTpalua BbIJeMBUIelCA pH 
eaKUMH YKCYCHOH KHCJIOTbI COCTaBJIAeT 


Bolxo0d nonumepa 
Ses 


Ss 


05 10 20 30 bet. %e 
KonueHmpauua 


Puc. 4. BauaHne mpoxyKToB pacnana 
Ha CKOpOcTbh TowHMepusaunn: /— any- 


muH; 2 — amuHoaso6eH30n E= 


KONO 0,6%. Kak Oni0 ycTaHoBJIeHO, yKCyCHad KHcIOTa TaKOM KOHUeHTpallun 
ICKOPAeT MpOWecc NOMUMepv3alluu CTHPOJIAa NOX BIIMAHHEM JMas0aMHuHOOeH3sOuIa. 
JOnOcTaBJIeEHHeM CKOPOCTH NOJIMMepH3allHu cTHpoa NO], BIMAHHeM CHHTe3H- 
YOBAHHOrO. AHas0aMHHOOeH3O/IAa TPH B3aHMOJelHcTBHH HHATpO3OalleTaHHIHMa 
. AHVJIMHOM B pacTBOpe CTHpOva C NOcMeLylouleH MOMMMepu3alHel NocsesHero 
bIVIO HAlJeHO, YTO KHHETHKA MOJHMMepH3allHH Kak MO CKOPOCTH peakUHH, Tak 
IO pacnasly BO3OyAHTeIA aHaJIOrHYHa KHHETHKe NOJMMepH3aluH cCTHpoa B 
MIbITAX, MPOBeJeEHHbIX C COOTBETCTBYIOWeH KOHWeHTpalluel uHas0aMuHOOeH3O- 


[a H YKCyCHOH KHCJIOTHI. 


Tlocrynuso 
ZT XaN955 


WMTHPOBAHHAA JIMTEPATYPA 
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Jloxxagp Aragemuu nayx CCCP 
* 4957. Tom 112, Ne 5 


XHMI 


O. A. TOJIOBHHA, E. C. JOKYKHHA, 
usieH-Koppecnongent AH CCCP C. 3. POTMHHCKHM, M. M. CAXAPOB u A. T. 9M] 


MCCJIEJOBAHHE POJIM NJIOCKHX WENEA B CHHTE3E 
YFJIEBOXJOPOAOB W3 CO HH, 


Kymmepom “4 Ommetom (1) 4 Hamu (?) OblIO NOKa3aHO, YTO Ip CHHTeSe ~ 
JeBoyopoyoB u3 CO u He Ha 2KeNesHbIX HW KOOAIbTOBbIX KaTAIM3aTOpaXx C OO. 
JIGHHeM K HCXOQHOMY Ta3y CHHTe3a MeUeHBIX CIHMPTOB MOJIAPHaA pavoakT 
HOCTb MOJYYAIOULUXCH YreBOAOPOJOB NOCTOAHHA HM He 3aBHCHT OT 4HCa ATOM 
yruiepoa B Mosiekysle. OOHapy2KeHHOe NOCTOAHCTBO MOJIAPHOM paqvOaKTHBi 
CTH AMePHKaHCKHe HCCIeMOBATeIH paccMaTpUBaJIM KaK NOATBepxenHe jer 
PaTallMOHHO-KOHJeHCallHOHHOH CXeMbI CHHTe3a, MpeomKeHHOK Cropyem, 
JioM6uKoM nu Anjepcouom (°). Ilo stow cxeme, 13 CO nu He Ha noBepxHo 


H OH | 


oOpasyeTcA KOMIMJIEKC C , ONH3KUH MO CTPpOeCHHIO K Me€THJIOB 


I 
Me 


cnupTy. IIpu cpaBuuteibHo peqKohH peakiuy JByxX payquKanoB CHOH,,;. 
pasyloTcd XeMOcopOupoBaHHble pauKkasbt CH3;COH, cayxamue HayabH 
WeHTpaMu pocta yruieBoqopozHOK wenn. Ilocequaa pacTeT B pesybrTaTe pe 
UHH KOHJeHCalMM JerHpaTayHOoHHOrO TuNa Hu rHuypupoBaHua: 


1H OH CHa OH 
es Ne eet co cad oH ay 
C SRN Et, aaa es c 

t ll ll I 

‘ Me Me Me 


KOTOpble B COMEM BHAe MoryT ObITh MpefCTaBJIeHbI Kak 


Ree ROlA Gt OH R 
Nedniouwy” “ 
Toes Heb) Seopa 
Me Me —H,0 (eG 


€ peakWuAMH OOpbIBa: | 


a) R—CH; — C— OH > R—CH,CH = O > cnuprsi, KucnorTsI, coxKHBIE SHPe | | 
ie |_51H20 
R — CH, — CH,OH 


2H 
6) R—CH,— C — OH + R—CH,; +H OH 


| 
he ae 


I 
Me 
Kak oTMedal0cb panee (°), pes ysIbTaTbI ONBITOB C JO6aBCHHeM MeCYeHBIX cH 
TOB K HCXOMHOMY ra3y CHHTe€3a He ABJIAIOTCH OWHOSHAUHbIM MOKASaATeJIbCTBOM Tj 
BYJIbHOCTH AeCruAp aTawuOHHo- KOHJI@HC aluOHHOu CXC€MBbI, WaCTb WOnymenui 
TOpOH HaM MIpecTaBAeTcH Mao UpaByonoxo6uol. Jia o6ocHoBanua 31 
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XEMbI CJIeAyeT perk We BcerO NOKa3aTb, YTO MOCTOAHCTBO MOJIAPHOH payuoaK- 
MBHOCTH YIJICBOLOPONOB He MOXKeT OBITh OOycJOBMEHO NOOABeEHHeM K ra3y 
MHTe3a [pyrHx MeYeHbIxX COeAHHEHHH, KPOMe CNHPTOB, HalpHMep, KaKux- 
WOyAb NpOykKToB UX Npespailenua. B Busy 9TOFO MbI B HALMX MepBbIX ONBI- 
AX, B KAYeCTBe MCYeHbIX COeAMHEHHH, MOOABJIACMBIX K HCXOJHOMY razy CHHTE3Aa, 
apaAy C 9THJIOBLIM clup- . 
OM, HCMOJIb3OBaJIH Take 

WeTabyerHy u MeTHIop- Baslauc ombiToB 10 cHHTesy yreBOFOPOROB Cc yyacTHeM 
maT. B HacTosnnujem coo6- STHJIeHa 

JeHHH MpHBOAATCA pesyub- 


Laoaunma 4 


aTbI, NOJIYYCHHbIe IIpH Jo- F ee Pah oo Bee 
aBJIGHHH MeueHOrO STHVJe- 

@ K HCXOQHOMY ra3y CHH- 

esa. B3aTO: 

M3yuennve nopeyenHua 3TH- VUcxoyupiii ra3. cuuTesa, m | 402 105 
€Ha B YCJIOBMAX CHHTHHO- ; r} 48,6 49,7 
oro mpolecca mpescTaBsAas0 Mevenbiit stuviex, ee v ae oe 

ey , 0 ? Dk 
coOeHHbIli HHTepec B CBA3H TIponomKuTesbHOcTb OMbiTa, 4ac. 39 41 

pe3yJIbTaTaMH, TOJIyYeH- Kourpaxuna rasa, % 76 76 
bIMH B padotax (4,5) no + 
MpoKoHJlencaunu omedu- ~~ O7YTEHO: 
op c CO u ruspononmume- MKuAKHe yrseBoxopoyyl, Fr 8,4 7,9 
M3alMH ONepuHOB B TpH- POAHbIi caol, r 16,8 18,0 

O6man paquoakTHBHOCTb yrvie- 
YTCTBHH MaJIbIX KOJIMYeCTB BoROpoon Cg Hu Bbille, % oT 
(0. OTH padotTH ToKa3biBa- HCXOHOMi 24,5 26 
DT AKTHBHOe yuactTue ouvle- come PpadHOakTUBHOCTB 3TaHa, 1% Be 
by 4 OT HCXOQHOH 7 
a BeOS SN eROAeNOR O6ulad paHOakTHBHOCTb BO- 
OW Wenn Np CHHTe3e yruie- HOrO CJlO, % OT UCXOgHOli — 5 


oyopoyosn us CO u He u B 


IMHUHpOBAHEH nen. Fo * TIpHBeqeHHad BeJIHYHHA, BO3MO%KHO, 3aBbllllena, 


6 
2. WM. Opaosy (°), Bompe- sax kak PpaquoakTHBHOcTh CH; paccuuTsiBanacb Kak 
@JIGHHbIX YCJIOBHAX STHJICH cymma paqHoaKTuBHocTH CHz, BbieneHHOro H3 KOH,eH- 


[O2KeET ObITb OCHOBHbIM TIpo- CHpyeMbix ra3oB, H o6uleH padHOaKTHBHOCTH HeKOHJeH- 
OTO 

i eceerearaunnssecoro : Gavyew THSGH 5 woronieoseumanuch cavern 

ugpuposanua CO. Ilo Kym- 

lepy u Ommery (1), 9THeH B YCMOBHAX CHHTe3a B HeOOJIbINMX KOMMUeCTBAaX 

O6pasyeTca H3 JOOaBNeHHOrO aTHNOBOrO clMpTa. CiefOBaTebHO, OTIpPaBHble 
COBUA JIA HHHUMHpOBaHHA 3THJICHOM Kak IIpH OObIMHOM CHHTe3e, TaK H IPH 
MHTe3e C YUaCTHeEM STHMOBOTO CHUpTa HaIMWO. C MOMOLLbIO MeYeHOrO STHsEHAa 
(OXKHO OblIO HALeATHCA BLIACHUTb, HPpaeT JIM STHJIEH B eHCTBUTEIbHOCTH STY 
OJIb. 

_ OnpitTp! 10 cHHTesy yrsieBogopososn u3 CO u He c AoOaBsenuem sTHsena, 
eyenHoro C!4, npopogusuch mpH 195° Ha KOOambT-TOpHeBOM KaTaM3aTope Co- 
Tapa 100Co: 18ThOs : 100 kusenpryp. 

KouuenTpalusa sTuieHa B ra3e CHHTe3a COCTABJIAJIa B OAHOM H3 OMBITOB 
578 06.%, B Apyrom 1,45 06.%. MWcxogupiit ras, coctasa 1CO: 2H, mofa- 
auICA B peaKTOp c OGbemHOM cKopocTbio 102—107 a/n/4uac. Ycnosusa mpoBefe- 
HA OMbITOR H pe3yAbTATbI PaMOMeTPHYeCKOrO aHaJIM3a NOMYYeHHBIX yrvie- 
OfOpoNOB MpuBesenbi B TaON. | v2. SaBHCHMOCTb MOJIAPHOH paMOaKTHBHO- 
TH OT JWIHHbI yrieBosoposquoH UenH MOVJIeEKyJ yruieBOJOpoAoB NpejcTaBsena 
papuyeckn Ha pue. |. , 

Kak caeyeT 43 IpHBeeHHbIX JaHHBIX, MeyeHbIi STHJIeH HB 1-M H BO 2-M 
mbiTax Sosiee vem Ha 50% mpeppaulaetca B 9TAH H Ha 25—26% BXOJUT B COCTaB 
pyrux OOpa3yiomluxca yrsiepojopopos. JInmb B OYeHb HeOOMbIIOH Mepe HET 
ee pasa KUCMOpOCOJep2xKaulUx COeAMHEHHH u3 STHJIEHA, KAK STO CHeyeT 

He3HAYHTebHOL paHOaKkTHBHOCTH, OOHapy2KeHHOli B BOAHOM cyloe B OMbITe 2 
mM. Taom. 1) MonmapHad pafxvoakTHBHOCTb NeuTa- 
oB HyraeBOROPOROB Cc YHCTOM aTOMOB C, NpeBb 


Saxas 1159 868 


marwmum 5, Tak Ke Kak H B ONHTAX C MEYECHEM 
cCHUpTaMH NpakTHYecKH NOCTOAHHA H HE 3a4BHCH 
OT WAHHE. LWENH MoneKy yraeBOROPOAOB. OTOT p 
3yIbTaT CBUeTeIbCTByeT 06 YUACTHM STHJIeHa B HHMUMMpOBaHMM MaTepHall 

HBIX ele Ha KaTamusatope. Bo 


* Ta6auna 2 wo xKHOCTh y¥acTuA STHIEHAa BO 
Yaenpuaa WH MOJIApHaA paqHOakTHBHOCTb nNpowyk- pbiBe Helen, KoTOpax TaKKe MO 
Gamera la Obl MpHBeCTH K MOCTOAHCTI 
MOJAPHOM paMoaKTHBHOCTH, uc 
Onpit No 4 Onpit Ne 2 wurouaeTca B BHUAY MOKa3aHHOro p 
Laide A ae 6otamu 4. T. Siinyca, H: Ji 
xs BLE | s s ee jimuckoro ¥ Jp.(®) wHTeHCHBHO 
= erate : si-| #2,  yuacrua STHIeHa B pocTe Mat 
cE Fa | 28 C Es" | 28  pHaJIbHBIX Wene, a TakxKe fla 
Zoey | Peo Wee a |5:6| 22  HbIMM HacTosuel paOoTbI, cBHJ 
SS |Asa| 22 ES |ss2 | £5  TenbpcerBylouluMu O06 OTCYTCTBI 
CHW2KCHHA BbIXOa MpOyKTOB 
COs 7 | 0,028) CO, 6 | 0,007 vpenm4eHHeM KOHUCHTpalun 9T 
CH, 45 | 0,15 | CH, 200) 0,24 Tena BucxoqHoM rase. YyenbH 
CoHe ee ecu Et ads paqWOakTHBHOCTb a (dpakull 
C3 224 | 2,15 | Cs 460 pt, 66) OC) yiuGins. 1,821; 8apas aie 
Cy 118) 1,53) C, 379 | 1,80 6onee TaxKebIx pakuui. 9 
Ce,3 142 | 2,92 | Cys 392 | 2,32 MoxkeT yKa3bIBaTb Ha 3aMeTH 
Ce,6 {21 | 2,58 | Ce. ee opts yuacTue B MX OOpa3s0BaHuH pyri 
Cr0 107 | 8,00 | Cry 240 | 2,15 beaxuuii. Bpicokoe 3nayeHve 
Cig eee ere 262 | 2,39 ia STaHa MOKasbIBaeT COMBI) 
Coo Wil) RD he 19) 2,29 Domb ruspapoBaHua B ero O6p 
Ci4 0 So-) 302) |e e 168 | 2,14 sopanuu. Conocrapnenne pesyi 
11,9 On ee eo 139) 2,50 parop wacTosmell H panee ony 
16 Se Bh we 87 | 2,19 WMKOBaHHBIX paoot (1,?) mpyB 
22 49 bee Cp ¥ 58 | 2,23 HT K BbIBOLY, YTO B HAeHTU 
Cog 30 | 2:98 | MEXOMHEIH) og | o49 «0 HEIX YOHOBHAX STNEH "B EREE 
uCxOMHBI ze or TeIbHO Ooubuel crenenu, 4 
ei 2 hie ees STHIOBBI = cnupT, yuacTByeT 
oOpa30BaHHuH yrieBoopoos. IT] 


* Paqnometpuyeckui anains onbirop Ne 1 OHOH MTOM Ke OObeMHOH CKOp 


wu Ne 2 npopognsca Ha pasHbIx cueTUHKaX C 30- cry (100 n/n/aac.) HW OMHAKOBE 
Q@eCKTHBHOCTbIO CueTa COOTBeETCTBeHHO 3 H 7%. 


** Uncno C paccuutaHoO u3 MOJIeKYJAPHbIXx KOHTCHTPallinx MCYCHbLX KORE 
BECOB COOTBETCTBYIOWMX dbpakuHH npH mpegno- HEHTOB B HCXOJHOM Tra3e CHHTe 
noxenun 100%-ro coqepwKanua B Hux napapy- (1,45 06.%) paqwoaKTHBHOCTh J 
HOB. JeBoqopoxqoBw C3 HW BBE COCT 

BHa B OMbITe c STHIEHOM 24,5' 
B OMbITe C STHIOBLIM CNHPTOM oKoN0 6% OT MCXOAHOH pawuoaKTHBE 
CTH Meyenoro coequHeHHA. B OAMHAaKOBBIX YCJIOBHAX STHJIEH YUACTBOBAM B C 
pa3s0BaHHu B CpeQHeM OHO 3 KaxbIX 4—5 MoseKy OOpasylouluxca yry 
BOJOPOAOB, a STHJIOBbIM CNUPT Bcero JIMb OMHOH U3 BOceMHagquaTu. V3 at 
J\aHHBIX CuleyeT, YTO MHHMWMMPOBaHHe Weel STHCHOM MpOuCXOAUNT c Gob! 
JIePKOCTbIO, YM HHHUMMPOBaHHe STHJIOBbIM CIMHPTOM. OTO JlelacT BeposiTHl 
MpeANOORKeCHHe, YTO HHMUMMPOBaHHe STHJIOBbIM CIMPTOM BbISBaHO ero Mpé 
BaPHTeJIbHbIM MpeBpalleHHeM B STHJIeH. TakuM OOpa30M, Ha OCHOBAHUH Halll 
ONBITOB C STHJICHOM MO2KHO COMHEBATbCA B UPaBHJIbHOCTH JerufpaTaHout 
KOHACHCALMOHHOM CXeMbI CHHTe3a Mpefmox%eHHOH Cropyem, Tonam6uxom 
AnjlepcoHoM, 0 Kpalineli Mepe upu npoTeKanuuM cHHTe3a Ha KOGanbTOB! 
KaTaJIH3aTOpOM. 

OrmeTHM, 4TO H3MeHeHHe KOHWeHTpallMu 9THeHAa He NpMBOAUT K cymre 
BEHHBIM OTKJIOHCHUAM OT MOCTOAHCTBA MOJAPHOH palMOaKTHBHOCTH yrseRO; 
POAOB HM MpakTHYeckH He H3MeHHAeET COOTHOWWEHHA MeXJly PHAPHpOBaHHem 9 
JieHa B 3TaH WH MpeBpallleHveM SsTHIeHa B yrsieBoRoporb C3 u Bauue. Jump 
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(OMCHHE MOJIAPHOM payqHOaKTHBHOCTH HCXOAHOrO STHIeHA K cpeqHel MOJIApHOLi 
ANHOAKTHBHOCTH YIIeBOAOpofoB, paBnoe 9,6 npH KOHMeHTpalun 9sTHeHa 
,78 06.%  mayano qo 4,5 npn KOHUeHTpalun mocuequero 1,45 %. Cneqosa- 
€IbHO, yUaCTHe STHIeHa B OOpa3s0BaHHH Oosee TAKEbIX yrIeBOLOPOOB pac- 
€T MpAMO MpONOPUMOHANbHO KOHUEHTpPalMH STHeHA. OTH JaHble, TAK 2Ke KaK 
[ OTCYTCTBHE H3MCHEHHH B BbIXOJe NPOYKTOB peakILHH C H3MeHeCHHeM KOHUeHT- 
AHH STHCHA, MOXHO OObACHHTb OIM3KHMH CKOpOcTAMH OOpa30BaHHA Havasb~. 
HK/MMON 

r) 


MONApHaA 
paduoakmubuocin’ 
~ MN S Ww 


al 


| 4 é 12 16 LO & 2B 
Yucno amomaé © 6 monekyne 


Puc. 1. 3aBHcuMocTh MOJIAPHOH paHOaKTHBHOCTH yraeBoLOpoxoB oT 
re JWIHHbI HX MOJIEKYJI B OMbITe C MOOaBeCHHeM K HCXOAHOMY Trasy CHHTe3a 
1,45 06.% C14 CH, (a) u 0,78 06.% Cl CHy (6) 


Oro LeHTpa yrleBOAOpOAHON Wen 10 ABYM TapasJIebHbIM MyYTAM: C ywacTHeM 
THIeHa B OOpas0BaHHH Hava/IbHOrO WeHTpa HM 6e3 ero yyactrun. OrcyTcTBHe 
YULECTBCHHBIX H3MeCHCHHH BbIXOJa MpOAyKTOB peakUHi C H3MeHeHHeM KOH- 
CHTPalluH STHJIeHa He MO3BOJIAeT Tak»xKe PaCCMATPHBaTb OTHOLIeHHe cpeHert 
OJAPHOH paNOaKTHBHOCTH YIrJeBOOpOOB K MOWAPHO! pasuoaKTHBHOCTH: 
CXOJHOrO STHJICHA KaK HCO MaTepHaJIbHbIX Wenel, BOSHMKIIMX B pe3yJIb- 
aTe pOleccoB NMepeauu Wenu, HavaBLUelicA C afCOpOUMH MOeKYJIbI STHEHA. 
 VisnoxeHHble pe3yJIbTaTbl CTaBAT NO] COMHEHHE MpaBHJIbHOCTb CIMPTOBO- 
OH/ICHCAWHOHHbIX CX€M CHHTHHOBOLPO Mpollecca IpHMeHHTeJIbHO K KOOAJIbTOBLIM 
aTau3aTOpaM, a TaKXXe BbIBOJbl aMePHKAHCKHX HccJesoBaTeseH, ceaH- 
BI€e HMM M3 OMbITOB C MC€YCHBIMH CIHpTaMH C HCHOJIb30BaHHeM 2KEeJIeSHbIX 
aTamM3atTopos. Jlia nomHol sTaMHOH CXeMbI STOO Mpolecca, MOKA elle HeT 
ICTATOUHDIX aHHbIX, OMHAKO yx Celiuac OUeBHHA AKTHBHAA POJIb B CHHTH- 
OBOM lIpolecce sTHseHa (MOxKeT ObITb H Apyrux OseduHOB) u Oonbuas 
AMZOCTb M€XAHH3Ma CHHTMHOBOTO Mpoulecca K NpoweccaM LHApOKoNencalHn 
). IlpenctaBaaetca HHTepecHbIM OOcIeqOBaTb NO STHM YIJIOM 3peHHuA Apy- 
4e TUMbI WpoweccoB c yayactHem CO + H, HW M3yYHTb C MOMOLIbIO MeYeHbIX 
JEJMHEHH yUacTHe B peaKWHAX 9TOTO KJlacca ApyrMxX OObIUHbIX HW NaOMIb- 
bIX MOJIeKyJI KaK Hay Co-, Tak uM Hay Fe-katanusaropamu. Llenecoo6pa3Ho 
WOKE TIPOBeeHHe OMbITOB C MeCUCHBIM STHCHOM Hay Fe-KaTamM3aTopamu c 
2JIbIO BbIACHEHHA MpHroAHOCTH CHUPTOBOKOHJCHCaNMOHHBIX CX€M CHHTHHOBOTO. 
polecca JIA ITOH PpyMMbl KATAMM3aTOPOB. 


VUucrutyr juswueckoi xXHMHH Tlocrynuo 
Axajylemun HayK CCCP 1 VIII 1956 


| 
| 
WMTMPOBAHHASA JIATEPATYPA 
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Jloxnaagn. Akanemun nayx CCCP 
4957. Tom 112, Ne 5 


XHMI 


Tuapbm KAMAM wu B. A. KYXTHH 


TIPHCOEXHHEHWE TPHAJIKHJI®OCOMTOB K «,f-HEMPEEJIbHbI 
AJIbAETH AM 


(IT pedcmaeneno axademuxom B. A. Apb6ysoeum 14 IX 1956) 


B panee ony6uKoBanHHoh padore (') mpi cooOmHH O cnocoOHocTH Tf 
-ANKUNPOCPUTOB MpHCoeAMHATECA K &, B-HeNpeAebHbIM KHCIOTAM. OTA pez 
WHA, BEPOATHO, MpoTeKaeT NO CxeMe: 


b-— 
aes SY — 
(RO )3P * + CH, = CHC (ROLE —CH= rer —_ 


—> (RO),P JOR 


OR Be 
bun 
cH, —otece iO wou , 


Moxuo O6pi10 npesnosarath, YTO K STOM peakUHH CMOCOOHEI H HEKOTOpble pyr 
COCUHEHHA, OOsaaroulve x,n-COUPA2XxXCHHOH CHCTeMOH. 

Hsyuaa JencTBHe TpHaKHIocpuTOB Ha AKPOJIEHH HM KPOTOHOBbIM aJIb) 
TH, Mbl yCTaHOBHJIH, YTO OHH BCTYMalOT B BECbMa AKTHBHOe B3anmojelicTBHt 
«pocbutamu. Tak, HampuMep, TpHdsTHIPocpuT BsaHMOJeHCTBYT C akpoOJIeHH 
IOUT Tak K€ AKTHBHO, KaK H C AKPHJOBOH KHCOTON; peakWUA UfeT c Camo 
-3OrpeBaHHeM, IIpH4eM TeMMepatypa MosbiluaeTca Wo 70° npw MeAmeHHOM 1068 
JICHHM akpouienHa K TpHaTHMocpuTy. OAHakO BbI,eMHT MPOAyKT B3aHMOsM 
‘CTBHA 3HAYHTeIbHO TpyHee, YEM TPH peakWuAX C a,B-HeNpeebHbIMH oe 
‘Tamu. ToJuIbKO TIpH NpoBeseHHH peakKUHH B pacTBOpe AHOKCaHa eee: 


BbIACMHTb MpOAYKT MpHcoeAWHeHHA TpHsTHIocmuTa kK akpoueHHy. Pasro 
MIpOAYKTOB peakiHu np 3—4 MM compoBoxwaeTcA MPH3HaKaMH CHJIbHOTO 

JIOXKEHHA HW MPpOHCXOAHT Tipu OobuIOM MeperpeBe B 6aHe (Ha 80—100°). To 
YeHHbIM MpOAyKT MpHcoeqHHeHHA He JaeT XapakTepHbIX peakUHli Ha asbjler 
Hyt0 rpynmy, AelicrBue OpoMHOH BOI OOHAPyKuBaeT MPHCyTCTBHe ABOHI 
‘cBA3M. B COOTBeTCTBHH C XHMHYeCKMMH CBOHCTBAMH MOJTyYeHHOrO NposyK} 
A Tak%Ke Ha OCHOBAHHH JaHHbIX aHaJW3a JIA HeETO MOMKHO MpeANOMOXKUT 

BO3MOXKHbIC POPMYVIBI: 


(ROMP —CH;—CH=CHOR —_ (RO)2P — CH(OR) CH = CH, | 
. | 
I I 


Dopmyna II orpeyaeT npoxykKTy mpHcoeqHHeHUA NO KapOoHHAbHOT rpyty 
cpopmy.lal cooTBeTcTByeT Mp HCOeAHHEHHI0 M0 CONpsA*KeHHO!H CucTeme C=C—C- 
B mojowenne 1—4. [[na paspemenuA Bonpoca Oo crpoenuH nowyyeHHoro F 
AyKTa on Chin NoABepruyT ombilnenHIO 15%-M pacTBOpoM xnopoBo,oposa. 
AYeHHBIM TPH OMbINeHHH CHpomooOpasubilt NposyKT AaeT XapaKkTepule pe 
UHH Ha KapOOHMJIbHy!0 rpynny c byKcuHocepHucTo KHCHOTOH u menoU 
pacTBOpoM HUTponpyccuja HaTpHA. B AanbHeliwemM, MpH OMbIMeHHH NpoRy 
MpHcoeAMHeHUA TpHoOyTumocputa kK akpovieHHy 2%-m pacTBopoM cepHoli t 
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. 

‘OTbI Tipu Temnepatype 80—90°, Ham yyasocb BbIqenuTb B-(AUOyTHMbocou)-11 po- 
MOHOBbIN albferuq. Tlonyyenue anbygeruja oKasano O6pa3oBanuem ero 1,4- 
MHUTpodenwrnzpasona ¢ T. mat. 101°. Anbgeruquan rpynna moxer nowy = 
MTbCA TOJIDKO IPH OMbIICHHH BHHWJISPUpHOH rpynmbl coequneuna I: 


vat 
+H,0 VA 
(RO)2P CH,CH = CHOR —-—> (RO).P CH,CH,C 

| ] -ROH | 
0. O H 


Ha OcHOBaHHM MOYYeHHBIX Ppe3ybTATOB MOMKHO CUTATH, YTO MPORYKTEI 
(PHCOCMHEHHA TpHaIKHIPOCpUuTOB K «,8-HeEMpeA@IbHbIM aJIbervaMm MMeIOT 
‘Tpoenne I, cnefoBaTembHO 9Ta peakIluA NpoTeKaeT NyTeM MpucoequHeHHA Tpu- 
WKHIpocputa k «,8-HelpeseMbHOMY aIberusy MO COMpAxKeHHO CHCTeMe JBoOlt- 
(bIX CBA3ei B NONOxKeHHe 1—4. Tog,o6no AKPOJIEHHY B3aMMOJelcTByeT C TpHas- 
‘MapocpuraMu W KpOTOHOBBIi abgeruy. Bsaumojelicrsve npotekaeT B 9TOM 
Jlyyae MeHee€ aKTHBHO, C He3Ha4HTeJIbHbIM CaMOpa30rpeBaHHeM (Ha 4—5°),. 
mePcoyer HarpeBaHHA peaKUMOHHOH Maccbl mpu 100—150° B regenne 2—3 yac. 
WIA TIOJIHOrO 3aBepIweHHA peakUHH. KouncTanTbl NOJIyYeHHbIX MpOAyKTOB MpH- 
iOAaTcA B Tao. 1. Mexannu3M peaKluH MpvcoequHeHHA TpHaKUACpOCPuTOB 


Ta6Oauna 1 


se 
2 spas Nas ee 3 
x ®opmyua T. kum., °C ny dy S 
3 A BHI. | Halig. | Baru. |Haiin. s 
ig i 


(C,:H;0)2P CHgCH=CHOC,H;  |1382—133/3]1 , 4442/4 ,0602]55 , 75)55 , 81/13 , 95}13 , 9/16, 6. 
Il 


2 | (#-CsH,O)2P CHpCH=CHOC,H,#|153—155/51 ,4426|1 ,0089|69, 67/69, 34/11,7 |11,4|11,0° 
I 


3 | (4-C4H,O)sP CHxCH=CHOC,Hya|156—157/3/1 , 4460/0 , 9806/83 ,52/82,94)10,1 )10,4|40,6* 
I 


4 | (C.H;0)2P CHCH=CHOC,H; 136—138/1|1 , 4506/1 ,0436/60 ,43/60,89)13,1 |12,8/17,4% 
Ie 
O CHs; 


5 | (4-CsH,O)2P CHCH=CHC3H,n |[152—154/3)1 ,4496|1 ,0046|74,28|74, 29/11, |11,0/12,9" 
| ie] 
) O CHs 
O 
A s 
6 | (4-CyH,O)2P CH,CH2C 450—154 /5|1 4406/1 0129163, 88165,16]12,4 |12,0]/30, 
lI Ss | 
O H 


* Bprxom nocie WeHcTBHA OyTaHOJIOM Ha MpOAyKT MpHcoeqHHeHHA. 


( &,P-HENpeeJIbHBIM aJIbAerHaM MO2KeT ObITh BbIPaxKeH csefyrouleH oOmet 
-XeMOH: | 
o- O 
+ 4 a 
(RO)sP: + CH, = CH — ~ -> (RO)2P 
H GHeCHi=CHOR 
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Hexotopie (bakTbl, MOTyYeHHble HaMM B XOJe HCCeOBAaHUA, TOBOPAT 
TOM, 4TO HepBOH cTaqueli peakUHH ABMAeTCA OOpasoBaHHe MpOMexXYyTOUHO! 


nposykta, KOTOpoMy MOxXHO MpunucaTb opmy.ty 
| Coc 
= (RO),P” 
CH cH 


TIpHYeM He HCKJIOYeHa BO3MOXKHOCTh, 4YTO cBAs3b P—O B UMKNe HOCH 
MOHHBIT XapakTep. B nombsy 9TOrO MpeNomowKeHHA TOBOPAT Ceol 
(pakTHI. 

1. Jleficrpve BbicokuxX TeMiepaTyp Ha MpOyKT upucoe_uHenMA. Kak ya 
ObIIO CKA3aHO BbILUe, MepBad NeperoHkKa NpOAyKTa MpHcoeAHHeEHHA MPOUCXOZE 
OUCHb HECNOKOMHO: 3aMeTHbI NPH3HAaKH CHJIbHOFO pa3JIOKeHHA, NeperonkKa Ue 
 6oubIUMM TeperpeBoM B Oane. BropwyHad pa3roHka Npoucxog_uT ome 
Tako, JMWb C HEOOJbIUMM OCMOseHveM TIposyKta. Bpixoq supow y-aKe 
KCHaHIPOCpHHOBOK KHCJIOTHI NOBbIMAaAeTCAH, eCIH MpOAyKT NMpHvcoesHuHeHE 
lepel MeperoHKOl NO_BeprHyTb HarpeBaHHlo YO 180—200°. Ilogo6noe narpe 
BaHve TposykTa MpHcoequHeHuA TpHOyTHIdocpuTa K akpOJIeHHy MOBbICHN 
BbIXOJ OyTHIOBOrO sdupa y-6yToKcuanHAocpuHOBok KucnoTH c 18 2 
31,1%. ) 

2. JleticrBue cnupTa Ha UpoxyKT upucoequuenua. Tipu yetcTBuu OyTaHo 
Ha Hepa3OrHaHHblii NpOMyKT NpHcoeqMHeHHA (He COJep*KallHH OCTaTKOB akp 
sleuHa 4 TpHOyTudocuTa) TemMepaTypa NOBbIWUAeTCA Ha 5—6° vu coxpaHse? 
NOBbILeCHHOK JIHTebHOe BpemsA. Bprxoy S6yTusoBoro scdupa y-OyToKcHalIK 
oc@uHOBol KHCOThI NOBbIUAeTCA B 39TOM cuyyae Wo 40,6%. Tonya 
HB (bocuHaT He JaeT NOBbILIeHHA TeMMepaTypbl Ip JelicTBuH Ha Her 
‘CHMpTa. 

3. Jleficrave BOMbI Ha MpOLyKT fpHcoequHenua. IIpu JeficrBHH BOLI Ha He 
‘pasOrHaHHbIH NpOLYKT NpHcoeAMHeHHA C TpHOyTHIdocpuToM TeMnepatypa Nd 
BblluaeTca Ha 11°. [loapasetca 3anax OyTanoma u peskuli 3anax cdbocdouambye 
rufla — yepes HeKOTOPOe BpeMA MPOAYKT NOTH MOMHOCTbIO MpeBpalaerca | 
@ochonanbyerng. Uvcrbi OyTunopbt sup y-OyToKcuanmumocpunoBe 
KMCJIOTbI B TeX %Ke YCJIOBHAX C BOJOH He B3aHMOJelHcCTByeT. 

Bce 3TH *akTbl MOXKHO OObACHHTb COpas0BaHHeM MpOMeKYTOYHOTO Mpoy 
Ta UWMKIMYeCKOrO CTPOeHHA, KOTOPbIN NO euCcTBHeM BbICOKOL iste | 
HIM CnupTa MpeppalaeTca B Sup yY-aKOKCHaIHIPOCPUHOBOH KUHCJIOTHI, 
Mo AeHcTBHeM BOJbI B PocouambAeruy: | 


me = CH RO OH 
NY ‘ 
I. (RO)3P + ROH=> pe 2 
aS 
CH,—CH (RO),  CH,—CH= CHOR 


— (RO).P CH, — CH = CHOR + ROH 
] 


2 == CH RO OH 
II. (RO) 3P | + HOH-> nA me 
N Ow 
CH,—CH (RO)eneeChy—GH=exCHoH 
O 
G 
+ (RO) P O 
Sg Va 
CH,—CH,C + ROH 
=o 
H 
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Ha OcCHOBaHHH BBINeCKa3aHHOrO MOXKHO ClelaTb BbIBOA, ITO B3aHMOLelicT- 
we TpvaKusocpuTos c conps2xeHHO cucremoit C = C—C = O mponcxogut, 
EpOATHO, B ABe CTaMH, MO cxemMe nleperpynmupoBKu Ap6ysora (2): 


6- 
b+ Be) : 
a as Be og 
1. (RO);P: + CH, = CH—CK, (RO) sPA 


(RO H p* 
iu ee ‘i > (RO)2P 


‘ @ CH,—CH =CHOR 
(ROY re : i 


JlelicTBve ranoOHAHbIX aNKHNOB Ha TpHaIKMIPoCPuTb, BepOsTHO, ABMAeTCA 
Mllib 4WaCTHbIM CylyYaeM Meperpynnuposku Ap6ysopa. K sto peakunu 
MOCOOHBI, KaK Mbl paHee NOKasaH, aHTHApPHAbl OpranMyeckux KucsoT (3), 
,T-HENPeeJIbHbIe KHCJIOTbI (*), «,8-HempeebHble aJIberu{bl u, nO Bceli 
€POATHOCTH, PAN Apyrux 7,x-COMpAXKeHHbIX CHCTeM. 

B cpete nOJlyYeHHbIX HAMH Pe3yJIbTAaTOB Mbl CUHTACM BO3MO2KHBIM BbICKa3aTb 
€KOTOpble COOOpaxeHuA MO NOBOAy peakiuHn TlepKopa (4). Mm onucana peax- 
a: 


CH, —CH raf ok ee Ne 


fe) 
G 
(RO)3P : + i. 2(RO),POCH = CCl, -- RCI 
. | 
H O 


\BTOP JlaeT QOBOJIbHO CIOMRHOe OOBACHEHHE STOH peaKUHH, MbITAaACh OObsAC- 
MTb ee AHOPMAJIbHOe, C TOUKH 3peHHA NeperpyunupoBKku ApOysospa, Teyenue. 
{aM KaxKeTCA, YTO TakOe TeyYeHHe peak JlerKO OOBACHHMO, eCIH paccmaT- 
MBaTb XJIOPaJlb KAK o,x-COMPAKCHHYIO CHCTeMY C SJICKTPOHO(HJIbHBIM KHCJIO- 
ofom. Ilo aHasoruH Cc =,x-CONpA2xKCHHBIMH CHCTeMAMH, XJIOPaJib JOJDKeEH BCTY- 
aTb B Teperpynmuposky ApOy30Ba 0 cxeme: 


. 


CCl,=CH 
C8 jae 2H 
cet — o — (RO)2—P— OCH= CCl, + RCI 
: of FG} —P(OR, 3 

P(OR)3 i __oOfR} 


four Taky1o Ke cxemy jaroT A. H. Ilygopux u H. M. Jle6eyesa (°) Aaa B3a- 
MOjlelicTBHA XsIOp- HW OpoMatleTOHa C TPHaIKHIPocpuTaMH; HeMOHATHO TOJIb- 
0, MOYeMy aBTOPHI MpesnoNarawT Ha MpOMexKYTOYHON cTaWH pasjeIbHoe Ccy- 
[eCTBOBaHHe docou-HoHa HW HelTpadbHOrO aToMa rasonsa. 

Aasnen u JI>Koncon (*) KpoMe peaki\Hi c raslo“AKeTOHaMH M3y4HJIH JelicT- 
We Ha TpHaKHMPOCpUTL TakxKe HW APyFHX o,x-COMPAXKeHHbIX CHCTeM, IIpHuem 
eakIlMM NeperpynmupoBKu ApOy30Ba TakxKe NpOTeKaloT BO MHOFUX clyyaAx Cc 
epeHeceHHeM peaKI[HOHHOTO LleHTpa. 

Bepostno, B3anMofelicTBHe TpHanKumpocpHTOB C COMpAXe€HHBIMH CHcTe- 
aMu B nogsoxKeHuH 1—4 c O6Opa3s0BaHHeM MpoMexyTOUHOrO KOMIIIeKca 
BJIACTCA OOWMM MpaBHJIOM KaK JIA m,n, TAK HW [IA o,n-CHCTEM. 


Ka3aHckHii XHMHKO-TeXHOJOrH¥eCKHH HHCTHTYT Tlocrynuo0 
um. C. M. Kuposa 12 1X 1956 


WMTUPOBAHHAA JIHTEPATYPA 


1fuapmKamad, B.A. Ky xtwH, JAH, 109, 81 (1956). ? A. E.Ap6ys3os, 
/ CTPOeHHH (ocopHCTOH KHCJIOTHI, Kasaup, 1905. ? TuapmKamaid, B.A. Ky xtuu, 
‘AH, 102, 283 (1955). * W. Perk ow, Ber., 87, 755 (1954); W. Perkow, E. W. Kr o- 
kow, K. Knoevenagel, Ber., 88, 662 (1955). 5 A.H.Ilyaosuk, H.M. Jle6e- 
‘epa, JIAH, 101, 889 (1955). © F.Allen,O.Jonson, J. Am. Chem. Soc., 77, 2871 
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Jloxnann Axnagemuu nayr CCCP 
4957. Tom 112, Ne 5 


XHMH, 


B. O. JIYKAWEBHY 


K BONPOCAM CYJIb®AUPOBAHHA B APOMATHYUECKOM PAY 
(II pedcmaeaeno axademuxom B. A. Kasancxum 15 IX 1956) 


B mpoueccax o6pa30BaHHA CyJIb*OXJOPHOB, CyJb(OHOB U aHrugpuyc 
CYAbPOKUCOT, NOM UaOulAXcA IPH CybupOBaHuH COeAMHEHHH apomMaTuye 
KOrO pAJa, BAKHYIO POJIb HTpaloT, MO HallieMy MHEHHIO, MpOMexKYTOUHBIE B 
iecTBa — cMellaHHble anrugpuypr ArSOz-O-SQ20H — mpoxyKtTbl mpHcoex 
Henna SOs; K MOweKyaM apusicyb:OKHCIOT, KOTOpble HHOTa H300parxKaloT 
dbopmynou ArS2O,H u, no-BHAMMOMy, CUNTAIOTCA BellleCTBAMH MaslOpeakIMO 
upimy (1). Ucxoga v3 3TOrO MpeANOMO%KeHHA, Mbl XOTHM PaCCMOTPeTb Ha HK 
TOPbIX IpHMepax cyJIbupoBaHve XJOPCyIbPOHOBOH KHCJIOTOH H OJIeyMOM. 

O6uleu3BecTHO, ITO XJOPCyJIbPOHOBOM KHCJOTOH IWMpOKO MOJb3yloTcA Ai 
NOWYYeHUA CyMbPOXMOPUAOB, BbIXOJbI KOTOPbIX B ONTHMAJIbHBIX YCJIOBHAX Pp! 
6oTbI HepeqKO MpeBbiuaroT 80—85% oT TeopeTu¥eckux. Hac uHTepecyiorT Cel 
Wac, OMHAKO, COBCPIICHHO HHbI€ Pe3yJIbTATbl, HMeIOWHe MeCTO MpH pe3kKOM TI 
HMKeHHH TeMMepaTypbl HW HeEKOTOPOM yBeJIHYeHHH H36nITKOB CISO3H gna "| 
KpallleHHA MpOMOMKUTebHOCTH cysbpUpOBaHHA. | 

Cysmbcbupyemoe BetlecTBo mpH6aBasioT K CISO;H paBHomepuo | 4ac, no 
Jie YerO MepeMelIMBAaIoT B TEUYeHHe BPeMeHH, YKa3aHHOrO B Tab. |; Bon. 5, 
8 u 9 — nomuaca npu 5° wu | aac mpu 10°, B on. 7—2,5 uaca npu 25°. B nocae! 
HeM onbite octaetca 38,8% n-quxlOpOeH301a. SaTeM CMeCb BbIJIHBaIOT Ha Je, 


Ta6auna AI 
ot YcNOBHA peakuHH Bpixon, % 
5 Apomatuyeckue paZHK aJIbl 
KOWHY | 
on Temnepa- Npoos- F cy 1bcbo- cy Ibo 
3 S Cay Dor HenOr Typa, °C | «KHT., 4ac. kis PAG cy bou cy ange 
7 
| 
t 1c. H— ea ee 3 1,5 2,7 19,2 29,9 46,3 | 
2 CIC Hy pat eae 9 4°3 3,9 47.5 294 50,3 | 
7 MSGi S7j Paes PREPS 39 16.7 ine 33,3 | 
6 128:4-CyC He 0 (510) 2,5 4,7 24,5 33°9 ie | 
Guo -ChG he 0. (5—10) 235 kt 23,3 6.4 63,8 
71 20'5- CCH 20 (25) 3,5 4,7 45,4 me 48,5 | 
8 lee8iiaBryC eH, — 0 (5—10) 235 4,7 26,6 25,0 44.5 | 
i Ws: on = a 0 (5—10) 235 LT 22, 5,9 62,0 


3aTBepAeBLIYIO YaCTb OTCAIOT, IIPOMbIBalOT S*HPOM HM BOMOH, nomyuaa 
HOBHY! UacTb CyJbpoua. Dpupuili pacrBop cymat, ucnapsioT sup u 43 ocTa 
meHcaA MacCbl AHMCTHIAUMel B BakyyMe, BbilensoT cybpoxmopuy. Ocratd 
KMNATAT C pasOaBJICHHbIM pacTBOPOM eAKOrO HaTpa, ycTaHaBHBaA jo6aB 
Hble KOJIMYECTBA CyJIbPOXMOpHAa H cybcona. B onpirax 1—5 u 7 Bogno-Kuca 
HBIM PacTBOP «rHMCcyloT», KasbUMeBbIe COIN MepeBOAAT B HATPHeEBbIE H Yac 
HaTpHeBON COM Np NoMouH PCI; npespaujatoT B cynboxnopuy. B octambHE 
OMbITaX BOAHO-KHCOTHYIO YaCTb HaCbILAaOT XJIOPHCTbIM HaTpHeM, MpHye 
MOUTH BCA CyJIbPOKMCOTA BbI,eNAeTCA B Bue HAaTpHeBOL covH. 

PesyJIbTaTbl SKCNEPHMeHTA CBeenbI B Tas. 1. 

B kavectTBe rlaBHbIX MpOAyKTOB NosyyawTcs, KaK BHHO U3 Ta6n. 1, cy 
(OKUCNOTHI H CYAbPOHBI; YTO Ke KacaeTCH cyIbhOXMOpHAOB, TO HeTpyAHo y 
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(TCA, ITO OHH MOABIAOTCA B Pe3yJIbTATe BTOPHYHO! peakiuA — cysEbo- 
icnoT c CISO3sH: undppt Taba. 2 aor npexcrapnenneo TOM, HaCKOJbKO 3Ha- 
TeNbHbl KOMMYECTBA CyJbPoOXOpHAOB, OOpasoBaBuiMxcn Mocne 60-mMuHyT- 
orO NpeObiBaHHA OTAebHbIX CyMBOKUCOT B CMeCH CISOsH u H2SO,. Oruo- 
CHUA pearenTOB B Ne€pBbIX NATH OMbITAX OTBeYAIOT OTHOILICHHAM B COOTBeT- 
Be rouax onbirax Tao. 1, ycTanaBMBalon\HMca B CaMoM KoHLe cysbupo- 
1HuA*. 


Ta6nauna 2 


NoNo Apomatuueckne paau- | Temmepatypa, Cy apo- CISO,H Cy apchoxnopua, 
OUbITOB KaJIbl CY Ib(bOKUCAOT eG EOE: mom, |H2SO,, Mon.| Mon. % K HcxonH. 
MOJIL, cy JbokucnoTre 
: 
| 1 C,H,— —8, —6 1,0 dia io) 43,6 
2 A-Cl a —8, —6 1,0 2,9 1,0 55,0 (18,7) 
3 4-BrC,H,— —8, —6 1,0 250 150 47,1 (20,8) 
i ° SECC. He 40 4,0 3,7 1,0 55,0 (17,0) 
. 6 2,4-CleC,H,— 10 1,0 Owe, 1,0 48,0 (24,3) 
7 2,0-C'3C,H,— 15—17 (2 uac.) 1,0 7,3 1,0 55,6 (0,8) 
3-(NO2)C,H,— 15—238 (5 4ac.) 1,0 6,4 1,0 45,0 (6,9) 


_ Mb BuyuM, TakuM OGpas0M, 4TO MpH cysbdupoBannu xsopcymHpouoBolt 
MCNOTOH BHavae OOpasyrioTcA CYyJIb(POKUCJOTHI, KOTOPble y2xKe B abuelimem 
Of AelicTBueM H3ObITKOB CISO3H, mpeBpanlarorca B CyboOxXMOpHbI. OTOT BEI- 
21 HAXOAMTCA B COOTBETCTBHH C COOOpaxKeHHAMH HEKOTOPHIX APyrHX uccsEO- 
aTesiei (°). 

OOpamlaeT Ha CeOA BHHMAHHe BOSHHKHOBeHHe OOMJbHBIX KOMHYECTB Cysbtpo- 
OB IPH HH38KHX TeMIepaTypax, B YaCTHOCTH B YCJIOBHAX HaluMXx OnbITOB. Ecun 
peqmoaratb, YTO Cy/IbPOHbI NOMYUaIOTCA B Pe3yJIbTATe CYIbCPUPOBaHHA CyYVIb- 
OKHCJIOTAMH MCXOJHBIX HeCYJIb(PUPOBAHHbIX COeHHEHHH (%), TO pomb CISO,;H 

S9TOM lipollecce MpHfeTcA CBeCTH K CBA3bIBAHHIO PeaKUHOHHOH BObI A 
OM Mep2X AHA CyJbPOKUCJIOT B O€3BOQHOM cocTOAHHH. II]pu 9TOM MbI BbIHyKJe- 
bl HAJeJIMTb CY JIb(OKHCJIOTHI HEBEPOATHOH CMNOCOOHOCTbIO: B YAaCTH CYJIbPUpyio- 
ero leHcTBHA ycnelmHO KOHKypHpoBaTb c CISO3H. He menee ctTpanxo (3To 
feyeT W383 JaHHbIX TaOs. 3), YTO OCHOBHaA UYaCTb CyJIbcpOHOB BO3HHKaeT B 
avaJIbHOM TepHoOse cybDUpOBaHHA, KOTa KOJIMYeCTBA CyJb(POKUCOT B pe- 
KILMOHHbIX CMECHX elle OTHOCHTeJIbHO HEBEJIMKH. 

Nea OVP eal 3 


NoNo ApomMaTuueckHe pazHKaJb GiSO,H; H2SO,, Cysbcupyemoe| Cyspdo- | Cyspcou, 
OUbITOB cy AbOKHCIIOT MOJI. MO. BeujecTBo, % | xmopHA, % of 

4 C,H;— ghee 1,0 — 0,8 10,5 

3 4-C1C,H— 2,9 1,0 _ 1,6 7,2 

3t 4-CIC ,H,— 1,9 2,0 10 0,3 1,8 

ott 4-C’C,H,— 1,0 2,9 30 0,14 0,3 

4 4-8rC,H,— Dials} A125) cle Abi 1,0 Dake 

6 3,4-C'2C,.H,— 2.1 2,0 38 1,0 0,7 

9 3,4-BreC FH,— yt 1,0 20,7 3,7 3,5 


B tTa61. 3 nmpHBexeHbI pe3ysIbTATbI CYJbPHPOBAaHHA HEKOTOPbIX BeLlecTB 
fecbio CISO3H u H2SO,; ycnopus cooTBeTcTByIOWMx OnbITOB Tab. | Hu 3 oT- 
{UAIOTCA JIMLIb TeM, TO B NOcMeAHUX YacTb CISO3H 3amMeHeHa paBHOMOVIeKy- 
IDHbIM KONMYecTBOM 100%-H KucnoTHI. IIpexye Bcero BHAHO, TO MNpH 
KOli 3AMeHE CYICCTBEHHAA YaCTb HCXOHBIX BEIWeCTB OCTaeTCH He MpOcybu- 
BaHHOli (cM. onpiTb 3’, 6 u 9 B Tab. 3), YTO yKa3bIBaeT Ha Oomee cmaboe 
abdupyiouee jelicrane 100%-ii H2SO, mo cpaBHenuio c CISO3H. JLanee, 
mena uactu CISOsH 100% -% cepHow KHCIOTOM NPpHBOAHT K pe3KOMYy COKpa- 
SHHIO BbIXOJOB CYJIb(POHOB, XOTH COXpaHAIOWHecA B CMeCHX KOJIMYeCTBA 
SO;H Gosee yeM JOCTaTOUHD! WII CBASbIBAHHA BCeli peakMOoHHO BosbI. V1, 
IKOHEL, CYJIbPOXIOPHAbI MOMyUaloTcA, NO CyTH ea, TOMbKO B CuJlefax. 


* Bo Bcex onbitaX MbI HCXOAHJIM 3 aHTHAPHAOB CyMbPOKHCMOT, PacTBOPAA HX B paccuH- 
JHBIX KOIHYeCTBAX 92% -i1 H2SO,. 
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Mbt ycMaTpHBaeM TeCHY!0 CBA3b B OMHOBPeMeHHOM MaleHHH BbIXOAOB Cyw 
toxOpHAOB UM CyJb(POHOB, TaK KaK C¥YHTaeM, 4TO Te HM Apyrde Nopox ator 
TIpOMEXKYTOUHO OOpasyIOULMMHCA CMeWAHHbIMH aHTHpHaMH, BOSHMKAIOUIMN 
corlacHo cxeme (1): 

“ArSO3H + C1SO3H 2. ArSO,-0-SO,0H + HCl. 


CmeulaHHble aHrugpHAbl OplcTpo pearupyioT AaJbule B ABYX HallpaBleHuaA 
¢ u36biTKomM CISO3H faoT Hayao cysbioxsopuyaM. 


ArSO,-O-SO2OH + C1SO3H 2 ArSO,Cl + HOSO2g:0-SO20H. 


MW, CyJbupyA HCXOAHble BellecTBa, OOpasyloT CyJbPOubI 
ArSO,-O-SO,0H -- HAr—> ArSO.Ar + H.SOq. | 


Ouesuguo, uTo HeSO, pa3spyulaeT cMeliaHHble AHrHApuAbl B CHIy cyled 
Bylollero paBHoBecua (4): 
ArSO,-:O-SO,0OH + H,SO,4 @ ArSO3sH + HOSO,-O-SO,0H, 


YeM H OODACHACTCA pe3KOe YOBIBAHHE KOJIMYECTB CYJIbPOXMOPHAOB HM CyJbMOHe 
IPH 3HAYHTeEJIbHOM MOBBILMeHHH COsepxKaHHA H2SO, B peaKI[HOHHOM CMEeCH. 

Ouenb MHTepecHO, YTO He TOMbKO H,SO,, HO Takxe Hu HCl mpensatcrBy| 
O6pa3s0BaHHlo CyJbOXOpHAOB, YTO BMOJIHe NOHATHO, CCIM IPHHATb BO BH} 
MaHHe OOpaTuMocTb peakuuH (1). 

O6 9TOM Ke ropopAT UMpPb! B CKOOKAaX B TAO. 2, yKa3bIBaIOWHe, HACKOJIby 
YMeHbUIaIOTCA KOJIMYECTBA CYyJIbMPOXOPHAOB eCIH, COXpaHaAA BCe MpouL 
ycIOBua, mpuMeHaTp CISO3H, coflepxatlyio pacTBOpeHHbIM XJIOPHCTHIM BO, 
poy (0,40 Bec. %) — Takan KucCNOTa Obla NOJyYeHa pH NponyckaHHH B OOF 
KHOBeHHy!0 KucoTy HCl, BpicyureHHoro Hay P2Os. 

Bpsq 4 MoryT ObITb COMHEHHA B TOM, 4YTO OOpa3s0BaHHe CyJIbC*OHOB nf 
‘CYJb(PHpOBaHHH OJIEYMOM B OOBIYHbIX YCJIOBHAX MPOHCXOAUT 10 TOMY Ke cam 
My puvuuuny, uro u c CISO3sH*. KomuuectBa cybctboHOB 3yecb ropa: 
MeHbiule (4), eM TIpH cyJbbHpoBaHHU Tex 2%xe coequHeHHH CISO3H, B cHy 
TOrO, YTO CMelIaHHble aHrHApHAbl M0 cBOeMy cCysbdupyroulemy jelcTB 
ABIAIOTCA CaObIMA KOHKYPeCHTaMH OJIeyYMY: MOMKHO CUHTaTb, HalpuMe 
4TO 2,5-Cl,C,H3SO2-OSO20H snub o4eHb MefIeHHO cybupyer 1,4-quxs10 
‘OeH30 MpH 20°. 

PaccmoTpyM nofpoOuee cxemy (2). M3pectuo (°), aro uHorga upH nowy4 
HHH cybpoxmopHsoB CISO3H yactuyHo 3ameHstoT osleyMom. Mpi npocysb) 
poBalu px BemecTB cMecbio CISO3H u oeymMa, NpHyeM yOequsucb, YTO 
NOJHOTH OOpasoBaHHA CYyJIbPOXMOPHAOB MPH BSATOM COOTHOMeHHH cyJIb. 
PYI!OWLAX AreHTOB TpeOyioTCA MHHYTHI, HO He Yacbl, KaK CuleyeT M3 JaHHbIX TAG. | 
TIpuBoquM 3fecb TOKO onbiTHl c 1,4-7HxXN0p6eH30sI0M. TOHKO H3MeJIbYeHH 
BeilecTBo (0,02 Mov.) BHOCAT B TeyeHHe 2 MuH. B cMecb CISOsH (0,10 a 


60% -ro oseyma (0,03 Mom. SOs), oxslaxkeHHy10 No 0°; Macca pasorpeBaeTca 
20—22° u WuxNOp6eH301 pacTBopseTcs; yepes 10 MMH. ee BbIIMBaIOT Ha we 
Hapagy c cybpokucsoToh nouyyaetca cyppoxmopuyz, 54% Teopun. Eca 
Bela MpoOwlecc TAKUM 2%Ke TOUHO OOpasom, He OMYCKaTb Moybema Temnepaty 
Bbie 1—2°, TO BbIMaaeT AHFHAPUA CyIbPOKUCAOTHI, KOMMYECTBO KOTOPOrO HO 
Jie 10-MMHyTHOrO NepeMelIMBaHHA CocTaBineT OKOO 45% TeopuH; JaxKe up 
MOBbILICHHM TemMMepatypbl Ao 20—25° auru~puy TONbKO MeqeHHO Nepexogt 
B pacTsop; |,4-qHOpomM6eH301 BeyeT ceOA MOUTH TaK Ke. | 
Mp mpescraBisem ce6e, 4To 1,4-Quxnop6eH301, cymbdupysach osleyMox 
IipeppaaeTcH B CyJbPOKHCMOTY, YaCTb KOTOPOH NO BAHAHHEM U3ObITE 
MMpocepHoOH KHCOTHI (4H SOs) B CHJIY paBHoBecua (4) Nomy4aeTca B Bue CM 
WWaHHOrO aHrupufa,; NocneqHu ObICTpo pearupyeT Kak c CISOsH, o6pasy 
CyAbPOXMOPHA, Tak HM C CybPoKNCOTON c O6pasoBanveM aHrupusa Cysbpe 
KHCJIOTHI (CM. HYKe), KOTOPHIit B CBOIO OVepeb MepeXoOMUT Jase B cymbpoxae 


* Taxol B3riig, Obl BbICKAa3aH HeaBHO MpH H3yyeHHH elicTBuA SOs Ha Gexsoun (8). 
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q. IIpu monmKenuH Temnepatypbl OOpas0Banue cyHhoxOpua 3amejuaercs, 
TPYAHO-pacTBOPHMbIH aHPHApPHA, MO Mepe HaKONJeHNA, KPUcTasmHsyeTcH. 
Kacascb o6patuoro TeyeHusa peakunu (2), coobuuM caewyroulee. C v36bIT- 
MH OJleyMa CyJbpOXMOpHAb pearupyioT ropasjio Opicrpee, YeM C MOHOTHJIpa- 
M: €CJIM TOHKO H3MeJIbueHHOe BeulecTBO (0,01 Mow.) nepeMemiMBaTb HWKeyKa- 
iHOe Bpems pH 20° c 8,0 ma 20%-ro omeyMa, Mlocme Yero EMeCb BbIIMTb Ha 
N, TO KOJIMYeCTBO OCTABIIMXCA CYJIbPOXNOPHAOB BbIPASHTCA cwIeyIOULUMH 
mynHaMu (%): 


Bexn3oucy mppoxsopuy 2 MHH. aka eer 
4-Xno0p6en30/cy 1bpoxso0pu pL a » 12,0 
2,9-Juxsop6en30scy Iboxsopuy AY § 12,0 
2,4,9-Tpuxsopt en30ucy ib poxs0puy 4)» 14 
2,3,4,6-Terpaxnop6en30uIcy Ibpox0puy, 120» 5 
3-HuTpo6ex30ucybpoxsopuy 120° -» Moh, 7 


JletictBue 100% -ii HeSO, B MeHTHUHBIX yCOBUAX 3aMeTHO JIMINb Ha 6eH- 
ICYMbOXMOpHAe, KOTOPbIit pereHepupyeTca B KOMMYecTBe OKONO 96% oT 
ITOTO. 

Vi3sectuo (*), uTo mpu cystbhupoBaHHH MHOrHX TaONOsaMeleHHbIX GeH- 
Ma OOJbIUHMH H3ObITKaMH OJIeyMa TlOMyYaIOTCH aHruApUbl cybdoKUcHoT. 
ollecc OOpas0BaHHA MOCeAHHX HECOMHEHHO MpOXOAUT Yepes cTasuiIo CMe- 
IHHBIX AHTHAPHAOB cormacHo cxeme (4), uuTad ee cipaBa — HemeBo. Camo 
OH pasyMeeTCH, YTO CMeLIaHHbIe AHTHAPHALI OOpasyioTca Take MyTeM He- 
cpeCTBeHHOrO MpHcoequHeHHuA SO3 kK MOseKysaM cysbcdboKucsoT. Cmeman- 
€ aHrHApHAbl, B3aMMOJelicTByA Masee C CybPOKHCMOTAMH, IIpeBpalllaoTcs B 
PHIpHAbI Cy IbPOKUCJOT: 


ArSO,:O-SO,0OH _ ArSO3H eae ArSO.:O-SOsAr -+ H, dOq. (5) 


/ 


B psye cnyyaeB o6pa30BaHhe aHrHApHAOB cysbpoOKUCOT He HMeeT MecTa 
34 CIMUIKOM OOJIbIIOH pacTBOpHMocTH HX B H2SO, paBHoBecue (5) cHIbHO 
3HHYTO BseBO. Mb yOequHCb, YTO eCJIH AHPHApUubI STHX CYAbPOKUCIOT 
puMep, 4-xsop6eH30n- uu 3,4-quxnop6eH30sCcyIPOKUCJIOTHI) pPacTBO- 
Tb B HeOOJbUIOM KOHYecTBe 20%-ro omeyMa, TO TO OxXaKJeHHH OHH 
STHYHO BbIKPHCTAJIU30BbIBaIOTCA H3 TyCTOM cHponooOpa3sHol Maccpl. C Apy- 
{ CTOPOHBI, AHTHAPHAbI TAKHX CyJbPOKHCIOT yaeTcA MerkO MOJY4HTb, ec 
A CYyJIbpHpOBaHHH COKPaTHTb KOJIMYeCTBO PaCTBOPHTCJIA; Tak, HallpHMep, 
AZ OOpaGoTKe HeECHMMeTpHUHOrO TeTpaxJop6eH30na (0,01 moa.) 60%-M oste- 
om (0,03 mom. SOs) npu 20° Bprxog coOTBeTcCTBYIOWero aHrHAMpua MpeBel- 
eT 50% TeopuH. 

B coorseTcTBHH C H3JIOXKeCHHbIM, CJleyeT CUHTATb, ITO IPH Cyb~UpOBaHHA 
SYMOM HH3KOH WIM YMepeHHOM KOHUeHTpalH B MATKHX TeMMepaTypHbIx 
IOBUAX (KOra COfepxKanHe cBOOOAHOrO SOs B CMECH OTHOCHTEJIBHO HEBEJHKO) 
{OBHBIM CYJIb(HPYIOUIMM areHTOM ABJIAeCTCH HEMOJIHbIM aHTHApuy cepHot 
SIOThI — THpocepHad KHCJOTA. 

B skcnepHMeHTabHOH YacTH paOoTH yyacTBoBama C. A. CoOunHcKas. 
TocygapcrBeHublii Hay4HO-HCCeOBaTebCKHM MHCTHTYT Ilocrynu10 


OpraHHyecKHX NosyMposxyKTOB HW KpacuTever 14 IX 1956 
um. K. E. Bopomunosa 
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JIoxzagn Axkafemun Hayk CcccP 
4957. Tom 112, Ne 5 


XHMI 


Axanemuk A. B. TOMUMEB u B. H. AHAPOHOB 


AJIKWJIAPOBAHHE BEHS3OJIA MPONMJIEHOM 
B MPHCYTCTBUH PAA SOCPOPHbIX KUCJIOT, COMEP)KALIHX 
®TOP H ®TOPHCTbIN BOP 


Visyyenve peakuuv auKHIMpOBaHuA OeH301a STHJICHOM B MPHCYyTCTE 
opTocboctbop Holt, MoHodTopdocdopuoki u AupropocopHou KucIOT, HaCbIULCHH 
(PropucTbIM OopoM, NOKasaNO, YTO KaTaMHZaTOPbI HA OCHOBE COEAMHEHMM GTX 
v (ropucroro Sopa upesBbltaiiHO aKTHBHbI B Pe€aKUHH aJIKHJIMPOBaHHA Oengc 
sTuieHoMm (1). Ilostomy wHTepecHO ObIIO U3YYHTb KaTaJIMTHYeCKHe CBOUC 
9TUX COCAMHEHHH B peakUHH aKMIMpOBaHHA OeH30/1a MpOMHJeHoM. : 

AnkuaupoBanne OeH30s1a TIPONHJeHOM MpOv3BOAMIOCb B TOM %xKe TpHoo 
YTO H asIKHIMpOBaHve Gens0a STHIeHOM (1). 

PsOM OMbITOB yCTaHOBJeHO, UTO HH MOHOdTOpocopHas, HH nurop@ 
(opHadA KUCIOTHI IpH KOMHATHOHM TemMepaType He BbISbIBaIOT peaKlHH , 
KWJIMpOBaiva OeH301a nponusenom. TIpu npopeyenuu onbitow mpu 80° 6 
Nowy4eH asiKuMAaT C BbIXOZOM 56% oT TeopeTuyecKoro. Takum OOpasom, pH 
KHJIMpOBaHHH 6eH30/1a NponvseHoM Jake IpH Temmepatype 80° kaTamuTHUeC 
AKTHBHOCTb MOHOTOpHocopHoH KHCJOTbI CpaBHHTeJIbHO HeBeJIHKAa. 

Oynako BBefeHHe aTOMa *TOpa B MOvIeKyly bocopHOH KHCJOTbI HECKOU 
YBeIHYHBaeT KaTaJIMTHYeECKYIO AKTHBHOCTb KHCJIOTbI, TAK KaK IIPH aJIKHJH 
BaHHM 6en30a H306yTHIeHOM pu Temnepatype 20° Obl nomyyeH akuna 
BbIXOAOM 70% OT TeopeTHYeCcKOrO, cocTOosHH Ha 45—49% uz TpeTHUHOOyT 
OeH30a H Ha 51—55% uz AuTpeTHYHOOyTHIGeHsONa. Ilo uTepaTypHBM J 
HBIM (7), aJIKHJIMpOBaHve 6eH301a H300yTHJIEHOM B IpHcyTCTBHH OpTodocdop 
KHCJIOTbI BOSMOXKHO MpH TemMMepatype Bue 60°. 

XoTA BBeeHHe PTopa B MOMeKysTy PoccopHO! KUCIOTHI HECKOJIbKO yBesH} 
Bae€T aKTHBHOCTb KaTaH3aTopa, BCe Ke STO YBeIMYeHHe AKTHBHOCTH HeMOG 
TOUHO. IlostoMy aBTopbl STOM CTaTbH Gosee JeTeIbHO H3yYaIH peakILHIo a 
JIMpOBaHHA OeH30a MpONHJIeHOM B MpucyTcTBHH MOHOdTopdochopHoH u 
dropocopHOH KHCOT, HaCbINJeHHbIX (bTopHcThmM Gopom. IlapannenbHO } 
CpaBHeHHA ObIH MpOBeeHbI ONBITLI MO aIKHHpOBaHHIO GOeH3s0a mpon 
HOM B MPHCyTCTBHM OpTodocopHOH KUCJOTbI, HaCbILeHHOH PTOpucTbIM onl 
M CepHOH KHCJOTHI. 

ABTOpbI H3y¥aH MpOMOMKUTEIbHOCTh PaOOThI STHX KaTaH3aTOPOB B 
aKkIHH aIKMJIMpOBaHuA OeH30a MponumeHoM. Heo6OxoquMo OTMeTHTD, 4TO TI 
NOJDKUTEJIbHOCTb paOOTbI KHCJIOTHI B PeaKUMH aIKMIMpoOBaHusa (a cmeqoBaTes 
Hi €e pacxOJ\) ABIACTCA OVCHb BAXKHOH XapakTepHCTHKOH, OnpefesAIoUleli rex 
CKy!0 MpHrOQHOCTh KaTaM3aTopa. Tlostomy 6pi10 npeso0%*eHo ONpesesATh 
THBHOCTb KaTaJIH3aTOPOB NO BbIXOAy asKuNaTa Ha eMHULY Beca KaTamH3aTo! 

OnbiTbI NpoBo_uuch np Temnepatype 20°. JIna Kaxgoro onbira 6paw 
40 mu KaTanusatopa, 156 r Gen30na u 41 r nponuena. IIponunen nofasa 
B peakTOp CO CKOpocTbW 3,5 s1/uac. Tlocne Kak Oro ONbITa NOWYYCHHbIi AIK. 
CAHBAaJICA C KaTaIM3aTOpa, H KHCOTA HCNOMb3OBaNacb B cseLyrouleM OMbi 

JanHble 10 BbIXOAY aKUNATOB HW pacxogy psa KaTausaTOpoB TIpH ad 
JHpOBaHHH OeHn3s0/1a MponueHOM MpHBeseubl B Tabs. 1. | 
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M3 ra6n. 1 BUAHO,4TO M3 M3YYeHHBIX KaTamusaTOpOB HavOouee AKTHBHEIM 
peakUHH AKUJMpOBaHHA OeHs0Na NpONMeHOM ABJAeTCA MOHOdTOpdochop- 
iA KHCOTA, HACbILeHHaA @TOpucToMm Oopom. Ms3yyennble kaTamu3aTOpbl B 
pAAKe YOIBAHMA HX KaTaMTHYeCKOH AKTHBHOCTH MOXKHO PacnOJO%KUTb B Cule- 
OU pay: 


H2PO3F+-BFs > HPO2:F2-0,5 BFs > HsPO4+BFs > H2SO,, 


€., AKTHBHOCTb KaTAJIH3aTOPOB B peaKUMM aIKHMpOBaHMA Oen30a mponu- 
HOM H3MeCHHCTCA TaK Ke, KAK HM B CuyYae AJIKHJIMpOBaHHA OeH30u1a 
‘HJICHOM ('). 

Hurepecno Obiio mpocieAuTb BIMAHHe AKTHBHOCTH KaTanusaTopa Ha (ppak- 
{OHHbINi COCTAB aJIKHJIaTa H M3MeHeHHe (ppakUMOHHOPO CocTaBa aKMaTa Ip 
3MCHCHHH MOJIAPHOrO OTHOLMIEHHA 
H30Ia K Tponuseny. C 9rToli TaOnmuna 1 
aIbiO TIPOBCACHbI OMbITHI MO AI- pacxon KaTanusaTopoB MpH asKAnHpoBaHHH 
JJIMPOBaHHIo OeH30sa MpornHue- GeH301a nponusenom 
IM B IIPHCYTCTBHH psa KaTaHu- 


% 


iropos. Jia Kaxoro onbira ; egy ft ah 
SATO KaTasH- | Se Se, 
yanocb 40 mai KaTMs3aTopa, l56r = gaTopa oS 399 
aTaJIH3aTop ax x a 
H30a, 20,5, 41,0 u 82,0r mpo- a oe, 
aneHa. BsaTble KOsHYeCTBAa es he ee 
H30/1I4 HW MponnieHa OWH3KH 
MOJAPHbIM OTHOWeHHAM OeH- H2PO3F-BFs 40 | 75,0 | 2768 | 2,73 
la K TIPONMMJIeHY, PaBHBIM COOT- ees BFs - ae oe ae 
: E ators ‘ 3F U4: D's , ’ 
mceTBeHHO)8=60 4431; 2: lull: 1. H,SO, 40 | 73'5 | 414 | 47/80 


MbIThI IPOBOAWIMCb MpH Temne- 
Type 20°, ra3 nofaBaJicA B peakTOp co cKOpocTbio 3,5 a/yac. 

PesyibTaTbI ONbITOB NOKA3a/IH, YTO TO Mepe YMeHbIeHHA AKTHBHOCTH KaTa- 
iZaTOPOB (bpaKUHMOHHbI COCTaB aJIKHJIATOB H3MeHAJICA HeSHAYHTeJIbHO. 

IIpv MOAApHOM OTHOUWICHHH G6eH30/1a K Mponuseny, paBHom 4: 1, anKunaT 
2 80—85% cocToA 43 AOBOJbHO YNCTOrTO H30MponNGeH30Na. YMeHbIUIeHHe 
JIAPHOFO OTHOWeHHA OeH301a K Mponweny fo 2:1 Hu 1:1 npuBoguno k 
ACHbUICHHIO COJepKaHWA MOHOAIKUMATAa B anKHNaTe WO 75—80 nu 65—70%, 
OTBETCTBEHHO. 

Bpixoq MOHOamKHaTa (CUHTaH Ha H380NpoMHMOeH30N1) IPH MOJIAPHOM OT- 
MeHHH G6en30a K Nponuseny 2: 1 BO Bcex OMbITaX Obl AOBOJIbHO BbICOKHM 
paBussca 89—91% oT Teoperuyeckoro. IIpH ymeHbIWeHHH MOJIApHOroO OT- 
INICHHA GeH3O/1a K MPONHJeHY, Kak H CENOBaNO OXAKUATh, BbIXOA MOHOAIKUAaTa 
) BCEX OMbITAX YMeHbIUIAJICA 3a CUeT 3HAYHTeCJIbHOTO YBeJIMYeHHA KOJIMYeECTBA 
JOLYKTOB NOMHAIKHIHpOBaHHaA. 

Tlomyyenuble pe3ybTaTbl JaioT BO3MOXHOCTH CeaTb BLIBOA, YTO ONTHMAJIb- 
Ye OTHOWCHHe S6eH30s1a K MpONMMJIeHy AVIA BCeX H3yYeHHbIX HaMH KaTaJIH3aTO- 
YB paBHo 2: 1. YBemHYeHHe STOFO OTHOMEHHA eBa JIM WesecooOpasHo, Tak 
IK TIPHBefeT K 3HAUHTebHOMY YBeJIHYeHMIO allmapaTypbl Mp CpaBHUTe/IbHO 
OOJbUIOM YBeJIMYeHHH OOuero COMep2%KaHHA MOHOAMKHMMATA B MpOAyKTax au- 
JIMpOBaHHs. 

Mpakunu w30nponHNOeHs0a WH AMM3ONpONHAOeH30Na, NOMyYeHHbIe B IpH- 
TCTBUH pAfa KaTaM3aTOPOB, HeMpefe/bHbIX COeAMHEHHA He COJepKasH. 
OCMeJHHe HMCJIUCb B HCE3HAYUTEJIBHOM KOJIMUCCTBE TOJIBKO B OCTATKAX OT Tlepe- 
HOK aJIKW1aTOB, IIpH¥eM TO Mepe YMeHbUICHHA AKTHBHOCTH KkaTaiusaTopa 
OMHbIe UHCIa OCTATKOB HeCKOJIbKO yBemHuHBaluch (oT 0,1—0,3 npn npu- 
HEHHH B KatectTBe KaTasu3aTopa HePOsF-BFs3 yo 1,4 —1,8B cayyae H2SO,). 

IIpu ankwaupoBaHHu yraieBoqoposos ovedunamu OoubUCe 3HaYeHHe HMeeT 
OpocTb MpucoeAvHeHHA CeHsoa HAM H30MapapHHoOBorO yrvieBoqopofa K 
ebuHy. ITa CKOPOCTb 3aBHCHT OT CTPOeCHHA HacbIlIleHHOrO WH HeHAaCbIIeHHOrO 
JI@BOMOPOAOB, OT aKTHBHOCTH KaTaJIH3aTOPOB, OT TeMMepaTypbl ONbITOB, OT 
elleHH MepeMelUMBaHHA PeaKUHOHHOH cMecH HM OT Apyrux aKTopos. 
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B cBa3H ¢ 9TUM Obi TIpOBeeH pA OMbITOB MO aKMJIMPOBAaHHIO OeH30 
TIPOMWJIeHOM C pasJIMYHOM CKOpOCTbio MpolyckaHHA rasa B PeakTOP. Onpr 
NpOBOAUJINCb ¢ HaMOoee AKTHBHbIM H3 H3YYCHHBIX KaTaJIM3aTOPOB — MOk 
cbropocpopHol KucOTOH, HACbINLeHHOH (prcpHcTbIM 6opoM — HM C HaHMeH 
AKTHBHbIM KaTaJIH3aTOPOM — CePpHOH KUCJIOTON. 

Jaa Kaxkgoro olbira Opanocb 40 mu KaTaugaTopa, 156 r Oex30na H 41 
mponuuena. OnbitTbl MpOBOAWIMCh IpH TemMnepaType 20°. PesyabTaTbl on 
TOB IIpHBefeHb! B TAO. 2. 


Ta6Onuna 2 


Ankuaupopanue G6en30na mponusenom c H,PO;F-PF3 nu H2SOq npa pasanuHo ckopoc 
nofaun OveduHa B peakTOp 


NeNo Sropocts Pesce @pakUHOHHbIi cocTaB Se gaa Rec. % Bpoi 
: nofawn | o% op reo- YHCAO 
oupiToe | rasa, aya | pun g5—150° | 150—154¢° | 154—200° | 200—210° | ocrarox | TAT 
£4) 
Kataau3satTop HPOsF - BF3 

4 Be) 88 , 5 3,0 EE) 4,3 Oe 14,0 0, 

2 20 90,3 4,1 76,0 4,9 5,0 10,0 0, 

3 30,0 ode. 0 4,3 74,2 Od Deis! 40,0 0, 
Katanmusatop HSO, | 

4 3,0 89,9 BN 79,0 6,2 4d pS) aL 
Se 22,0 88,0 Ths, 70,0 tae: 10,0 Tol il. 

6 30,0 81,9 Les) (fal og) 6,2 10,4 7,8 133 


* lia peakiuu B3xATO 40,0 r Nponuviena. 


Kak BuaHO u3 TaOm.2, yBemMYeHHe CKOPOCTH MponyckaHHA TponHen 
peakTop B upucytctBun HePO3F-BFs of 3,5 go 30,0 1/4ac 3aMeTHO He M3 
HACT BbIXOJla aKUsaTa M COJepxKaHHA B aslKUaTe PpakUnH H30NponHGeHsO 
B mpucyTcTBHH cepHOH KMCOTbI (MeHee AXTHBHOTO KaTasusaTopa) NO Mepe y 

JIMYCHHA CKOpOCTH NponycKaHuA 

Ta6Onuna 3 nusieHa HaOmuOfaocb, IpaBa He3Ha 

: TeJIbHOe, YMCHbIUeCHHE BbIXOa aK 

OcHOBHBIe SOL ey u30nponud- ata Wo YMeHbuIeHHe cOepxKanusA 
alkuslaTe Ppakuuv H30NponH6eH30 

Senne eee Bee Henpegeuibuple coeqHHeHHA Obi 

mscunuaie, IprnoIyreH: OOHaPyKeHbI B HEOOJIbIIOM KOWIMUeCT! 

TOJIbKO B OCTATKAX OT MeperOHKH aK} 

aToB. Coflep»KanHe HeNpeebHbIX cd 


T. xum., °C 160—15 162,39 AMHeHHH pesKO yBeJIMUMNOCb pH Ap 
di," 0,8644 | 0,8618 MeHeHHH B KavecTBe KaTaslHsaTopa ce 
ny 14,4934 | 41,4915 HOH KHCOTbI pH CKOpocTH mpon 

M 120,5 420,19 KaHHaA Npomwena B peakTop 30 a/4 

Bpomnoe uven0 0 = (onpit Ne 6). OMHOBpeMeHHO HeCKOVJIbI 


CHH3HJICH BbIXO], auiKMaTa. | 

IIpv NoBbIWeHHH TeMnMepaTypbl OMbITa B peaKUMM aNKHJMpOBaHUsA 6eH30. 
mponusenom Jo 80° B npucyTcTBHH MOHOdTOpdocopHOH KHCMOTEI, HaCbIIIe 
HOM PTCPHCTbIM OOPOM, OTMeYaJIOCb OUCHb HC3HAUHTEbHOe YBEIHYCHHE BbIXO, 
alkuslaTa WM COJep2xKaHHA B HEM (PpakIlMH HsonponHNGeHs0Na. BMecte c Tem Hf 
STOH TeMHepaType HaOOaNOCh AOBONbHO 3HAINTEMbHOE BbieseHHe (propucrT 
ro Oopa u3 KaTamM3aTopa, 4TO OBICTPO CHH2KANO CTO AKTHBHOCTD. 

Kak yxe yKasbIBaOCb, IPH aJIKHJIMpOBaHHM OeHs0a NponHAeHOM B Ip! 
CYTCTBUM pxAa KaTaIH3aTOPOB OCHOBHbIM IIpOAYKTOM peaKUMH, CyAA 10 TeM 
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spe KHNe€HHA Obl H30MpONHOeH30N C MpHMecbio HeOObUIOrO KOHYeCTBa 
Haikusata. I]pomekyTOuHbIX PpakWul Oblwio NOMyYeHO HeOOMbUICe KOWH- 
BO. [leperonkol 9THX PpakuUHli ycTAHOBJeHO, YTO OHH COCTOAH H3 H30Tpo- 
OeH3Oa HW AMu30MponNGeHs0ua. 

JCHOBHbIe CBOHCTBa MOJYYCHHbIX HAMM (pak H3onponnmGen30Na, BMe- 
C KOHCTAaHTaMH YHCTOrO H30NponHNOeH30Na, NIPHBeeHbl B PAG. 3. 

M3 TraO. 3 BUAHO, 4TO CBOlicTBa PpakUMH H30NponHIOeH30a OUeHb O13- 
K KOHCTaHTaM YHCTOTO H380MpoMHNOeH30N A. 

CTpoenve *bpakuvn AvH30TponHNGeH30Na ObIIO YCTAaHOBJIGHO OKHCJIeEHHeM 
A (ppakunn 20%-M pacTBOpoM a30THOH KucOTHI. M3 nposyKTOB OKHCIeHHA 
a Bbijelena HU UeHTHpHUNpOBaHa TepedTaneBad KkucnoTa. J{pyrux 
AYKTOB OKHCJICHHA OOHAPYXKUTb He yJlaNocb, Cue@QOBaTeIbHO, (PpakuWHA aJi- 
lata B OCHOBHOM COCTOHT H3 NapayuHsonponHOeHn30ua. 


Wucrutyt Het Tlocrynuso 
Akajemuu Hayk CCCP 14 III 1956 
UWHMTHPOBAHHASA JIMTEPATYPA 


1A.B.Tonuues,B.H. AH Apounos, JAH, 112, N4 (1957).2C.H. O6Opa aun 
B, XHMHYeCKad MepepaborKa yrueBosoposHHIx rasoB, M., 1946. 
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Jloxaaygn AKafweMun Hayk CCCP 
1957. Tom 112, Ne 5 


XHM 


JI. X. ®PEMVJIMH, axagemux A. A. BAJIAHAMH wu T. A. CUIAQWKOBA 


NOJIYYEHNME n-KCHJIMNJIEHMAMMHA KATAJIATHYECKUM 
ROCCTAHOBJIEHMEM JIMHUTPHJIA TEPE®TAJIEBOM KHCJIOTE 


n-KcnsIMIeH{vaMuH TpefcTaBsiaeT HHTepec JIA CHHTe3a BbICOKOMOJE 
JIAPHbIX NOMamMujoB. Bnepsole on Obl Momyyuen Jliocturom (*) Metogom [a6r 
JIA B BHe XMOPHCTOBOAOpOAHOH CoM MpH HarpeBaHHu N-KCHJINJIEH 
ranumuga c yKCyCHOM KUCMOTOH HW KOHUeEHTPpHPOBaHHOH COJIAHOL 
cmoTtoH. VW. TI. Jlocep c cotpyquukamu (*) NOwJyYH n-KCHIMeHMal 
MeTojom Ty6enHa u3 N-KCHIMJICHUXOpHAa Yepe3 KOMIMVJIeKCHOe Coeqy 
Hue C rekcaMeTuienTerpamuHom. A. M. Cnayxos u C. B. Burt (*) onucamu ¢ 
Te3 N-KCHJIMJICHMaMHHa H3 N-PeHHJICHAHYKCYCHOH KHCJIOTbI H a3O0THCTOBC 
powHoH KucOTHI No peakuuu UlmMuyra. Katanutuyeckue MeTOjibI nowyyel 
n-KCHJIWJIeHAHaMHHa B JIMTepaType He OMHCaHbI. 

B HacTosmlenh paOoTe u3yY4asocb NOJIyYeHHe N-KCHJIMeH-WaMuHa KaTa 
THYCCKUM THAPHpOBaHHeM MPOMbIMIIeHHO JlOCTyNHOrO AMHUTpPHa Tepedra 
BOM KHcOTH. TuaApHpoBaHve MpOBOAMNOCb BO BpaulawouleMCA ABTOKJAaBe eM 
crpio 0,15 a B Cpegle AHOKCaHA B NPHCYTCTBHH AMMHAaKA, KOTOPHI NOaBasJic 
B3BCLUCHHOTO 6aNMOHYHKAa B OXJIAKICHHbIM ABTOKIAaB B KOuMYecTBe 15—2 
K Becy AMHuTpHa. KoucTaHTbl AMHHTpHWJla COOTBETCTBOBA/M JIMTepaTyp 
WaHHbim™. B kayecTBe KaTaJIH3aTOPOB IPHMeCHAJIHCh CKeJIETHbIC HHKEJIb, KOCA 
H xee30. KaTanu3saTOpbl TOTOBHHCb HCYepNbIBaIOULHM BbILLeadHBaH 
50%-X CiaBOB HHKeIA C aJIIOMHMHWeM H KOOabTa C aJIIOMHHHeM, a Ta 
30%-ro cmmaBa Kesle3a c amomMHHHemM 10%-M pacTBOpoM egKoro HaTpa | 
90—100°. HatanbHoe JaBienue Bogopoga 6nim0 9O—100 arm. Ilornome 
BOAOpofa HayHHanocb Mpu 80—85°. B Teyenne onbita BOAOpos, no mepe 
TJIOMWeHHA, MOfaBaJicA B aBTOKNAaB. OOulad AMHTeIbHOCTb MOrsOUleHHA 
Hopofa coctapiana 2—2,5 uaca. BpirpyxXeHHble NPOAyKTbI peakUHu OTe. 
JMCb OT KaTanv3aTOpa PUMbTPOBaHHeM M Mocse OTTOHKH AMOKCaHa MOJBi 
raJlMcb (paKIMOHHPOBaHHlO B BaKYyMe B TOKe a30TA. : 

B pesysbTaTe pa3rouHKH ObIIM NOTyYeHbI [Be (pakUHH M OCTATOK. 

Konuyectso | @pakuvu He mpespnuano 5% oT Beca NPOAyKTOB peaklh 
Oxa npefctaBiana co6ol npospaunyio 2%KusKOCTb c T. Kun. 82°/3,5 
vu 92°/5 uM, dy’ = 0,9406, n>" = 1,4925. MR 40,80. NC-.C,H,-CHeN 
BbIYHCIeHO 40,98. | 

OcHoBHy!i0 YacTb MpokyKTOB ruspupoBanua coctasnmana II dpaK 
c T. kun. 113°/3,5 mm u 122°/5,5 MM, KoTOpas 3acTbIBasa B Oey!0 KpucTasl 
yeckyio Maccy. Onpegetenve cojep>kaHuA n-KCHAMeHAMaMunHa Bo II pak 
MPpOBOAWJOCb THTPOBAaHHeM TOUHOM HaBeCKH ee COJIAHOM KHCIOTOH B mpucyt} 
BHH MeTHJ-Opanxa. Ha tTutTpopanue 0,1357 r _uamuna uspacxo,oBd 
19,30 ma 0,0993 » HCl. Teoperuyecku na HeN-HeC-C,H,-CH,:NHe 7 
Oyetca 20,0 ma. | 

Tlonyyennbiii n-KcHAMeH,MaMHH XOpOlO pacTBOpHM B Bose, cuMp] 
NMpHAWHe WH AuoKcaHe. JvOeH30vVMbHOe MpOHsBOAHOe NocMe MepeKpucTa} 


* Tlomb3yemca c1yyaem B 
bIPasHTb OularoyqapHoctb B, B. CysBoposy 3a npepocrapaeni 
mpenapar AWHUTPHJa. E Nara ORM P . | 
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IMM ae AvoKcaHa MwapuTch pH 198°. Ilo nureparypupmm janupi (') 
TJ. : 


Haiineno %: N 8,40 
CosHo902No. Beruncieno %: N 8,14 


Jpu cMetmeHuu 10%-xX COHpTOBbIX pacTBOpoB N-KCHIMIenfuaMuHa 1 AHTAap- 
H KUCJIOTHI BbIMAIH OebIe KPHCTAJWIbI, KOTOpbIe MOce MpOMbIBAHHUA TOpsyHM 
ApTOM WaBHIMCh pH 231—232°, no nuTepaTypHbIM annem (2) T. nt. 230°. 


Halineno %: C 56,76; H 7,09; N 44,07 
Cy2HigN2O4. Brruncaeno %: C 56,69; H 7,09; N 11,03 


UnxksorekceHiaMuHbl He OBI BbIeJIeHBI. Tlo*BuquMomy, lpHcoesqunenve 
fOpoa MpOWCXOANT TOMbKO 10 MECTY HUTPHJIbHOLi PpyMibl, a apoMaTuyecKoe 
po He rHfpupyertcs, BceAcTBHe OJIOKHPOBKH aKTHBHOI MOBepXHOCTH KaTa- 
3aTOpa AaMHHaAMH VW HUTPHJIOM. 

B ra6n. | npHBexeHbl yCOBHA ONbITOB H TOJTYYeHHBIe BLIXOZbI amuHoB. V3 
IX JAHHbIX BHAHO, YTO HAHOOJbIUee BIMAHHE HA BbIXON N-KCHIMIeHMaMuHa 


Paowwira 1 
zz : Seles | haa bec Gg.) te ate Glee a i 
3 2 2 ao 2e% REO zg Bec. % 
a zi < gm ey ace ake) 
5 Q = Bo Box Sos Sees 
aE S z ES ee z oS Kem J I I 
Hs rf < Sx TAS Sino aon 
0,195 60 0,2 Ni, 40 80 400 68,2 1,4 | 66,8 
0.,195 35 0,47 Nie O 80 135 540 Oe On | Zelae 
0,195 ys) Waco Nie no) 130 80 28,90 OROME2S 0 
0,195 4D eles Ni, 6 95 400 70,0 5,0 6,9 
01156 | 5 0,65 | Co, 5 85 105 | 68,2 | 4.5 | 66.7 


IIpumeuaune. J] —n-ynan6en3suaamun, /J — n-KcHHIeH_HaMHH. 


asbIBaeT TemMnepatypa oubita. IIpu 80° BErxoq n-KcHIMeHHaMHHAa COcTaB- 
eT MWb 28,5%, Ipu NOBbIMIeHHH Temiepatypb Jo 100° BErxoy ero jocTH- 
T 66,8%,a upu 135° BEIxo, cHuxKaeTca JO 47,2%. YBenMueHHe KOIMYeCTBA 
TalusaTopa B Ba pa3a He H3MeHHeT BbIXO AHaMuHa. 

B onbive ¢ 2Kee3HbIM KATAIH3aTOPOM He yasOCb BbIeIUTb AMHHHYIO (Ppak- 
(0, XOTA BO BpeMA OMbITa NormoTHoch 23% TeopeTH4YecKH HeOOxo,uMOTO 
jopoya. Ilocuie OTTOHKH AHOKCaHa OT MPOAYKTOB peakIMH B KOMOe OCTaacb 
3KaA KOPHUHeBO-KpacHad Macca BMecTe C HeNpOpearMpOBaBIUMM ]MHUT- 
IOM. 

Tlomyyenuple aHHble MOKAa3bIBaIOT, UTO N-KCHJIMJICHAHaMHH MOET ObITb T0- 
JeH C BbICOKHM BbIXOJOM CIOCOOOM KaTaJIMTHYeCKOrO FuApHpOBaHHA JMHUTPH- 
TepedbTaseBol KHCJIOTBI. 


VWucrutyrt opranuueckoii xumuu uM. H. JI. Senunckoro Ilocrynus1o 
Axayemuu uaykK CCCP 16 X 1956 


UMTUPOBAHHAA JIMTEPATYPA 


1F. Laistig, Ber., 28, 2992 (1895). *V.Il Jloces, O. A PeRorosa, 
JI. Kep 6ep, )KOX, 26, 548 (1956). * A. M.Caagxos,C. B. Burt, YKOX, 26 
0(1956). *F. Ehrlich, Ber., 34, 3368 (1901). 
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Jloknagn AkajleMun Hayk ccCcP 
1957. Tom 112, Ne 95 


PH3HITECKAA XHMH} 


An. H. HECMEAHOB, B. 3. HO®A u B. B. KAPACEB 


V3MEPEHHE JABJIEHHM HACbILAEHHOrO MAPA TBEPAOLO 
BUCMYTA METOJIOM H30TOMHOrO OBMEHA 


(IJ pedcmaeaeno axademuxom B. H. Kondpamvesvim 31 VII 1956) 


B uacrosmel pa6oTe BuepBble OblJIO MpOWsBeeHO U3MepeHHe aBJICHHA Hé 
CbIIMLeHHOrO Napa TBepsoro BucmyTa. PesyJ1bTaTbl H3MepeHH AaBMeHUH HaCbIllleL 
HOrO apa Haj TBEPALIM METAJIJIOM MO3BOJIAIOT BbIUMCIMTb pA TepMOAMHAMHUE 
CKUX (yHKUMM, 3HaHWe KOTOpbIX B HaCTOAMee BPpeMA ABMACTCH HeOOXOJ[HMB 
JIA TeMJIOBOTO pacueTa ATOMHBIX SJIEKTPHYeCCKUX CTAaHIWH, B KOTOPbIX BHCMY 
MOXe€T IIPHMCHATECA B KayeCTBe TeMJIOHOCHTeIA. 

JlaBIeHHA HaCbIMIeEHHOrO Tapa XKUAKOP 
BUCMYTa H3MepsAJIMCb pAXOM aBTopoB (7%) 

2  [pvwueM HeT CoriacHa MexKy JaHHbIMH pas 
JIMUHBIX  9KCMepHMeHTAaTOpOB. OuveBHyH 
cpefH HH43KOTeMMepaTypHbIX H3MepeHHH Ha 
Odsee HaexKHbIMH CuIeyeT CUMTATb pesydJ 
tatnt A. Tpanoscxoi u A. Jl6umoza (8 

4 JluTepaTypHble JaHHble JIA 2XHAKOTO BHCM 


7 
s RINAAARATTLVVSA’ 


N 


PSS SSS 


ail § Ta HE TMO3BOJAIOT TOUHO MpOW3BeCTH BHIYHCI 
J NW AH © 
hi AL HHA aBJIeHHH HaCbIeHHOrO apa H 


8 TBEPAbIM MeTaJIOM. OfHaKO BCe Ke MOKE 
IIpeANOMOKUTL, TO BONH3H TOUKN MwaBs 
HHA JaBJICHHA HACbINeHHOTO Napa TBepjo 
9 BUCMYTa JOJDKHbI CocTaBAATb 10-8 —10°14 
pt. cr. (cm. puc. 3). Takue HH3KHe aBeHy 
HaCbIINeHHOrO Tapa MO2XKHO Y38MepHTb, Ou} 
BHJHO, TOJbKO MpHMenaa MeToy Jlanrmio 
(©) H MeToq H30TONHOrO OOMeHa (7,°). 
Vi3mepenne Japnenuii HacbilleHHOro map 
TBepOrO BHCMyTAa IIpOH3BOANIOCb OOMeHH 
MeTOJOM C IIPHMC€HEHHeEM B KavecTBe payluo 
THBHOTO HHAMKaTOpa Bi?!° (RaE). 
RaE Bpienasica W3 CTapbixX 3IMaHallMo 
HbIX TpyOOK (3 KiopH pajoua) HM OUMMaICA 
Puce. 1. OOmMeHHaa kamepa u Harpe- Rab u nosonus. 
Barcel dean UismepeHun NpousBo,uJIncb B BaKYYMH 
lipHOope, B KOTOPOM HaxojlMsIacb OOMeHH 
KaMepa, HarpeBaeMand CrelHabHOH NeuUb: 
OOmenHHas KaMepa 2 (puc. 1) npegcraBnanaco6ol crambHoli WMH) 
KOTOPbIii Obl paspe3saH Ha [Be NOJIOBHHKM, CKpellideMble BMecTe Tp MOMOL 
YeTbIpeX BHHTOB. OOe MOJIOBMHbI KaMepbl UME WHAMHApMYecKue yruyOueHy 
B KOTOpble TIOMelaIMCb [Ba JuCKa 8 C HaHeCeHHbIM CJIOeEM MeTaIMGecK 
BuicMyTa. J[4CKH IIVIOTHO 3akpelIAMCb B KaMepe IPH NOMOMIM ABYX MOJE 
AeHOBbIX Koel 9. Kamepa uMeda NpOLOMbHbIi CKBOSHOM a3, Yepe3s KOTOP: 
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AHO [BHailach WITOpKa 6, M38rOTOBMeHHaA u3 MOJMOJeHA. HIropKa umena 
ITOPbI HM ONHO OTBepCTHe, AHaMeTP KOTOPOrO TOYHO COBNMaas C BHYTPeHHHM 
TPOM MOJIMOJeHOBBIX Kose. HarpeBanue 
HOH KAMepbl OCYIIECTBIAJIOCb Meubt0. 
eub (puc. 1) Oblia H3roTOBeHa H3aTYHH U1 
AJla M3 OCHOBaHHA HM KPbIWIKH 2, KOTOpbIe 
HAJHCb BMeCTe BHeLIHHM WHIHHApom JO. 
3AHMe HM KPbIlliKa MeYH HMeJIH CKBO3HBIe OT- 
MA, Yepes KOTOpbIe CBOOOAHO MepeyBura- 
miTropKu 6. [leub HarpeBasacb HAXpOMOBOIi 
WIbIO 3, KOTOPaN M30JIMpOBalacb OT MeTaJI- 
KUX YacTeli KBapleBbIMH WHIHHApamn J. 
epaTypa KaMepbl H OOMeHHBAIOMIUXcA Tpe- 
OB H3MepsAJIaCb C TOUHOCTHIO Jo 0,5° npu no- 
. XPOMeJIb-aJIIOMeJIEBOH TepMoTapHI. 
aKYYMHBIH MpHuoOop (pue. 2) 6niaz 
OBJIeH H3 MOJHOMeHOBOTO cCTekKa H Co- 
[| H3 OCHOBaHHA HW CbeMHOrO INIHda. B ocno- 
1 IpHOopa Kpenmuuacb neub / Cc OOMeHHOL 
YOH H MOMellasacb cuctema 2—4—5, m0- 
OuLad IMIpH MOMOLLM BHeLIHHX MarHHTOB 
[BHraTb WITOPKy, He Hapymwiadt BakyyMa 
jOope. HarpeBanne ney OCYeCTBIAIOCh 
MOJIMOJeHOBbIe MpOBONOKH 3. B mune 6 
{leHHe Kpenwwacb TepMorapa. 

Opa3sub AMA OOMeHA TFOTOBHINCh 
POJIMTHYeCKMM OCaKeHHeM Ha HuKeJIeBbIX Puc. 2. Baxyymusili mpn6op 
aX AKTHBHOTO HJM HeaKTHBHOTO MeTammM- %)% NOMSPTMMA MANBIX AaBae- 
ro BucMyTa. OcaxKJeHHe MpOHvsBOHIOCb : 
ONAHOKUCIOFO pacTBOpa pH MWAOTHOCTH 

10 ma/cm? Hw Halps2xKeHHH Ha BaHHe 2 B. Bcskuli pas TOTOBHJIHCb 
ApATbI C OMHHAKOBOH TOJMHHOM COM M€TAaIMYeCKOrO BHCMYTA. 

IIpopeyqeuue oOnbpita. 


aay 


i 


S 
y 


| Jipa HMKesIeBBIX WuCKa~ Cc 
i H@HECCHHBIM CJIOCM MeTAaJIJIH- 
] yecKOroO BHCMYTa, OHH H3 


KOTOPBIX cofepxKal RaE, no- 
MelaJIMCb B COOTBeTCTBYIONLHeE 
yruly6JleHusA OOMeHHOHM KaMepH. 
O6pa3uEl MmpelBapuTesbHO OT- 
*Kuralucb B BakyyMe QWJsa 
CO3aHHA PaBHOBeCHOH TIO OT- 
HOWeHHIO K apy MOBepXHOCTH 
MeTasia. OOmeHHaat KkaMepa 
coOupanacb. Ulropka craBu- 
Jlacb B Tl0J1IOx%KeHHe, IPH KOTO- 
poM OHA pa3jesAsa OOpaslibt. 
Ur ee Al Ha ocnopanve mpHOopa xHaje- 
7 ines Basica wud, H mpHOop oTKa- 
3uauenusa RaBseHuii HacbimenHHoro Mapa xuAKO- UMBAICH NO BbICOKOTO BaKyy- 
Bepforo BucmyTa: /—mno janHpi (3); 2—no0 a (5-10°-8—10°® mm pr. cr.). 
(°); 3— no xannpm (?); 4 — no Aawnpim (4); [ley warpeBaslacb Jo 3ajau- 
@ — HallM Januble, 6— aHuble (3) HOI TemMepatypbI, uM mTOpKa 
olycKaslacb Ip NOMOLLH BHeII- 

MarnuTos. OMHOBpeMeHHO BKIOUaJICA CeKyHJoMep. OTBepcTHe MITOpPKH 
aso C BHYTPCHHUMU OTBepCTHAMH MONHOMCHOBEIX KOVIEL, 6mnarolapa yemy 
CTBJIAJICS! KONTAKT Mexyty mpenaparamu. !lo ucreyeHuu onpeseseHHoro 
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BpeMeHH WTOpKa MOfbIMaacb HW BbIKMMOVAICA cekyHyomep. CrelaJIbul 
ONbITaMH OblIO MOKa3aHO, YTO Ip 3aKPbITOM KpbIIKe BO BpeMA HarpeBany 
OXNaKIeHHA KaMepbl He NpOMCXOAMT NPpOHMKHOBeHHA paluoaKkTHBHHIX Ma 
BUcMyTa B IpocTpaHcTBO C HepaHOaKTMBHBIM MeTAaJJIOM, Ilocae okoH4a 
ombira paHee HeakTMBHbIi oOpasell NoMellaica B cnelMaJIbHbIH jlepxare 
WU ero AKTUBHOCTb H3MepsAacb Ha TOPILOBOM CYeTUHKe. T]pou3Bo,us0cb H3Mi 
He AKTHBHOCTH KaxkJoro oOOpasiia B TedeHHe HECKOJIBKUX Heeb, IPH 2 
Obl0 yCTaHOBsIeHO OTCYTCTBHE B MpellapaTax RaD. AKTHBHOCTb lpenaps 
CpaBHMBalach C Y)eJIbHOM AKTHBHOCTbIO, KOTOpaA onpefelasiach U3sMepeH 
AKTUBHOCTH 3TAJOHOB, COJepxKallHX W3BeCTHOe KONHYeCTBO HCXOAHOrO Pa) 
AKTMBHOTO BHCMyTa. 

Tak KaK 9KCHO3HIMH Obl Masibl, WaBJIGHHA HaCbIN[eHHOroO Mapa BHCM 
paccUHTHIBAIMCh M0 cuefyrouleli PopMyvie, He YUMTHIBaoMlehH Luppysun paj 
AaKTUBHOFO H30TOMa BHYTpb OOpasia: 


IVM 

a SktV M ’ 
re | — akTMBHOCTb panee HeakTMBHOro OOpasia (UMI/MuH), «—YeJbHad 
THBHOCTb HCXOJHOrO aKTHBHOrO OOpasia BUCMyTAa (umn/mun/r), S — m0 
oOpasila, yyacrBy1ojad B oOOMeHe (0,785 cm”), k —- MOxUTeJb Kaay3uura, 
Hauero cayyad paBnprit 0,826, M — MovleKyJIApHbIM Bec BHCMyTa B Ii 
o6pa3om cocTrosHuu, t —BpeMA SKCHOSHIMH (ceK.). 

Tipu Bpruucenuax mo dopmysie (1) IPHHMMaJOcb, YTO Mapbl BACMYTA HesH 
COCTOAT H3 JByXaTOMHBbIX MOJIeKyu (?,°). 

Pe3ysbTaTbl OMbITOB NpHBesenbI B TaOI. 1 uM Ha puHe. 3. 


p (MM pt. ct.) = 17,14 


5} 


Taéan Ue 


Jlapilenua HacbeHHoro Mapa TBepsoro BUCMyTa HM CTaHAapTHad TelsoTa cyOMMalH 
aOcoJIOTHOM Hyvie 


OrTKu0HeHHe D 

OT BeJIHuH , , 
T° K | p:(™m prt. cr.) Ae Sieh (ey ee ?,, kaa P’rag, Kan AH), 

no ypaBHeHHto U KK aJ1/MoJIy, 

(2), % 

479 | 5,50-40-14 | +447,7 | 60,428 | 44,004 | 60,977 | 52,7 
485 | 5,25-40-1 | —32,8 | 60/248 | 411/074 | 64,083 33746 4 
502 | 3,07-40-2 +3,2 | 56,710 | 44,270 | 64,344 | 53.74 —0,| 
507 | 5,79-40-° | +28,6 | 55,449 | 11,326 | 61,423 | 54,04 +4, | 
542 | 3,89-40-20 | —40,3 56,245 | 11,383 | 64,491 | 54,95 +40,| 
545 | 8,87-40-0 | 1-443 | 58 987 | 44.4160 |. 64.584 J 53.56 —Gi 
516 | 1,98-10-° +96 52,814 | 11,427 | 61,554 | 53.12 i 
525 | 4,55-40-% HI 25 1IN53 407 | 14,5961) 364. 996..| 54.05 + 
528.| 2.35-40-9 +16,7 | 52,667 | 44,558 | 61.794 | 54°33 +40, 
530 | 41,94-10-9 —15,9 | 53,044 ) 44,581 | 61.831 | 54,74 +0, 
532 | 4,84-40-9 —31,6 | 53,179 | 411,602 | 61,867 | 55.03 | +411 


Jlanuble SKCHepHMeHTa, OOpaOoraHHble MeTOJOM HavMeHBIIMX KBagp | 
XOPOIUO ONMCbIBaIOTCA yYpaBHeHHem: 


8397,0 
"a eer ees 
rye T — remneparypa oOMenHof KaMepbi oOpasos. 

Kak BHO M3 puc. 3, Hal BeNMUMHBI XOpoUto COrmacyloTcsa Cc anil 


A. Vpanoscxolt u A. Jlto6umosa () u pesyptatamn pa6or, BbINOIHeH 
oOJIaCTH BbICOKUX TeMuepaTyp u JaBuenuii. 


' Ucxoyqa 43 nouvyueHHbtx JaBsenuit Hacbmmennoro mapa TBepAoro Bucr| 
Oblia BbIUMCIeHa CTaHapTHad TellwoTa cyOmuMaluu upu- abcome 


nye AH) no ypapuenuio AH} = T (®,,; — ®;, — Rin p (aTM)). 
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lg p (MM pr. cr.) = 


OrNaCHO OOWIMM YPpaBHEHHAM TepMOMHAMUKH C HCHOMD3OBAHueM JaHHBIX 

€MJIOEMKOCTH TBEporo BucMyTa (1° 1") y pesyJbTAaTOB cileKTpocKomnue- 
“MeceqopanHh (77,18) (J = 1,4-10°87 r-cm?, w = 172 cm‘), ObIuIH 

ABJICHbI CJIejyIOWMMe YypaBHeHHA JA BblUnCNeHuA O’-noTeHILHaNOB: 


@» = 23,896 —12,641 lg T—1,22- 10-8 — “O18? a 


Ope 16, 222 + 16,015 lek + R tn Ovex (4) 


Qxon == (1 Ce) ex olh)(® uv 6= 247 2°. 

JosyyeHHble BbIUHCIeHHeM 3HaueHua AH npupejenbt B Taba. 1. Cpequee 
Hue AH) = 54,0-+-0,7 xxaa/ moan. 

CPHTepHEM HaJeXHCCTH NOMYYEHHBIX Pe3YJIbTATOB ABJIAECTCH YOBETBO- 
JIbHbILT pas6pce B 3HaueHHax AH}, oTHocnTembHO cpequell BeJMYHHEI. 


YICTBHe CHCT€MATHYECKOrO XOfa C TemMepatypoli B 3Hayenuax AH) Take 
ACTCAH TIOMTBEPAKJECHHEM Hafle%KHCCTH MOJYYeHHIX BeIJHYHH JaBJeHUTi 
IICHHbIX MapoB TBepyoro BHCMyTAa. 


Ilocrynuszo 
6 VII 1956 
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Jloxaagn Axkagemun nayk CCCP 
' 4957. Tom 112, N 5 


PH3SHYTECKAA XH 


M. A. HPOCKYPHHH, 10. JI. XMEJIBHHUKUMM, E. B. BAPEJIKO, 
A. T. CJIETMHEBA u HW. HW. MEJIEXOHOBA 


JEMCTBHE »v-H3JIY“YEHUA HA PEAKILHIO OKNMCJIEHHUA WETAE 
(II pedcmaeaeno axademuxom A. H. Ppymkunsim 28 1X 1956) 


JlelictBue HOHM3HPYyIOWUX HMBTyIeHHH Ha WpoTekKaHve XHMHYECKUX pe 
Mii MOKET HMCTh UPMHHUWMAIbHO pasmMUbIlt XapaKkTep: C OMHOH CTOPOHHI, ¢ 
3bIBACTCH BO3MOXHBbIM BbISBaTb IIpOWecchl, WpakTHYeCKM He OCYIMeCcTBU 
ipyruMu cnoco6amu, HanpuMep MomyaHTb eno u3 CMecH OeH30Na UM B 
BIPHCyTCTBUM KucMOposa (1), C Apyrol cCTOpOHbI, U3 yYeHHe MOXeT pesko YK 
PATS PAL MeleHHo mpoTeKatonlux peakuni. [locmeqHee AOMKHO ObiTb Ocobe 
APKO BbIPAKeHO, CCIM peakIMA MpOuCXOAUT NO WenHoMy MexaHnusmy. B nos 
3TOrO TOBOPAT Kak H3BeCTHbIe (PakTbI (OTOXHMMYECKOFO BO3AeHCTBUA Ha I 
Hble peaKIMH, TaK H MpAMbIe OMIT! WO MHHUMMPOBaHMlO peaKIMN NOMUMept 
IMM MOHMSHPYIOWIHMU H3syyeHuAMH (°). 

B ToM culydae, CCH WEMHOM M€XaHH3M He OCYIIECTBJIACTCA, BbIXOA MposykK 
peaKUHH IKBMBAIeHTeH UMCAY HavabHbIX YaCTHW, OOPasyeMbIX BO3eMCTB 
BTOPHYHBIX ZEKTPOHOB Ha MOJeKyTY. OHAKO, AIA MOCTHKCHUA STOFO Mpexe 
HOFO BbIXOJa MOMKET OKA3ATbCA HCOOXOAMMBIM IIpHOerHyTb K eHCTBUIO KaTA 
3HPYIOWLHX NOOaBOK, YBeJMUMBAaWMIUX «KOS*PUUHEHT UCHOIb3OBAHUA» Have 
HbIX XHMMUCCKH-aKTHBHBIX YaCTHM, KaK 9TO OblIO MOKa3aHO ABYMA 3 aBTC 
HaCTOAMNeH CTaTbH Ha IpHMepe paMOJMTMYeCKOrO OKHCJIeHHA OeH307a 
Ha BO3MOXKHOCTbh HHUMMAPpOBaHHA U3JTyYeHHeM KOPOTKHX LeneH pH oKucse 
yIJIeEBOLOpOLOB YKa3bIBaslocb B paOotax H. A. Bax (°). 

OyHako OcOOeHHO CJIOXKHbIE H MHTepecHble COOTHOMICHHA MOryT BO3HHH 
B culyyae peakUHl C pa3BeTBJICHHeM HJM BbIPOKACHHBIM Pa3sBeTBJIeHHeM (°).| 
aKIHM STOrO THMa XapakTepHbl, HalpuMep, AIA NpakTMYeCKH BaxKHOrO CAY! 
OKHCJICHHA NapadHHOBbIX YIJIeEBOAOPOAOB MOJCKYJIAPHbIM KHCJOPOOM. 

B paoorax B. K. Lpicxoscxoro (°), JJ. H. Uepuaepa (*) u, oco6enno, Hi} 
OmManyausa (°) Obla pacKpbITa POJIb KaTAIHMTHYeCKHX AOOaBOK B peaKUMAX O) 
JI@HHA STUX yreBOMopofsoB. Ona, NO IpeHMymecTBy, CBOAUTCA K TOMY, 4TOL 
TaIH3aTOp ABJIACTCA HHUNMATOPOM peakUMH — BbI3bIBaeT OOpasoBaHHe Ka ' 
TO AKTHBHbIX XHMHYECKHX BeleCTB, KOTOPble 3aTeM BefyT peakuuo. Cam KaT 
3aTOP MOXKeT ObITh HA STOM STalle yaeH M3 peakUMOHOH cmecu. Pomp Tall 
MHUWMaTOpa MOKeT UIpaTb U M3JyYeHHe, KAK Ha 3TO YKAS3bIBaJIOCb BO MHG| 
padorax 110 KenHoH Teopuu (°) Hu ObI0 MpoeMOHCTpHpOBaHO skKcHepuMeHtT 
HO HaNpWMepe mpolecca nowuMepnsannu (*).. B nocmequee Bpemsa na ref 
OOpasHOCTh UCHONb3OBAHHA H3YYeHHA JIA MHUMMAPOBaHHA OKHCJIeHHA BBICI 
MOJICKYJAPHbIX YIIeBOLOpoLoB yKaspiBan H. M. Omanyouip. 

Hamu ObWIM MpOusBeJeHbI OMbITH! MO OKHCJICHHIO MOJIEKYJIApHbIM Kc} 
OM WeTaHa NOX BosfelicTBHeM y-H3s1yyeHHA Co®. | 

OnbiTbl NpOvsBOAMMCh Ha CHelMabHO O6OpyAOBaHHOM MCTOUHNKe ail 
HocTbtO 300 r-aKB (°). Koncrpykuud nosBouasa yOupaTb MCTOUHHK 3a 3all 
M UCCIeAOBaTh KHHETHKY HaKOMIeHHA MpOYKTOB OKUceHuA OTOUpaK np} 
*KUAKOCTH Kak BO BpeMA OOJYYEHUA, TAK M B NOcuepayualMoHHOM nepal 

Ha puc. 1 w300paxena cxeMa ycTaHOBKH, peaKUMOHHbIli cocyq u pel 
JOXAEHNe EO OTHOCHTeJbHO UCTOUHMKa U3lyyeHuA. Temneparypa B neun | 
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€p2KHBaacb NOCTOAHHOH C TOUHOCTHIO + 1° ¢ NOMOUIbIO KOHTAKTHOFO rasp- 
AHOMeTpa 3, COe€AHHEHHOTO C TepMonapolt HM, BMOTHpOBaHHOli B Neu. Temnepa- 
ypa PeakUMOHHOH CMeCH Onpejeaacb C MOMONIbIO Apyroii Tepmonaps 
B tlamble 6), noKasaHvA KOTOPOLi 3anNCbIBaIHCh aBTONOTeHHOMeTpom K. 

Fia puc. 2, B KauecTBe NpHMepa, MpuBesena KpuBaa, nowyueHHad pH TaKol 
lerucTpallut B TeyeHve OfHOro onbiTa. Crpeika noKasbiBaef MoMeHT rpeKpa- 
leHust OOyyenua. HeOonupmmme kpaTKOBpeMeHHbIe makenua TeMIlepaTypbI Ha 
Pacuke COOTBeTCTBY!IOT MOMeHTaMm OTGOpa T1poo. 


~2206 


Puc. 1. Cxema ycranosxu: A — cocyf, B KOTOpoM mpoHsBo- 
WuTCH o61yyeHue, HR— Maen Aaa TrepMonappt, B— tpy6ku, 
yepe3 KOTOPble HeMpepbIBHO MpomycKaetca Kucopor, [ — 
ycTaHOBKa JWI OYHCTKM KUucOpona, J u E — nopymKu c 
2KHAKHM BO3LyXoM, JK — Teub Ja OGorpeBa peaKILHOHHOrO 
cocyyqa, 3 —ranbBaHomerp, HM — tTepmonapa, K — apTo- 
moTrenuHometp, JJ — OansoH c KHcOpozoM 


O6beM 3aMBaeMoro B IpHOop weTana Oni paBeH 100 cm?. Jina onpiros uc- 
(OIb30Basacbh (PpakWHA TeXHHYeCKOrO WeTaHa, KUNeBLIaA B MHTepBane 120— 
25° mpH WaBnenun 1—2 mm, n® = 1,4374, p29 = 0,7783, HoqHoe 4csI0 = 0,2. 
NpefeseHve MOMIHOCTH O3bI MpOHSBOMIOCh moO ceppocysbpaTHoMy Me- 
Oy B rpajlyHpoBoOuHOM OMbITe, B KOTOPOM BMECTO IleTaHa B peaKIHOHHbIIi cocyA 


a &pema 


Puc. 2. Cra6usbuocTb TemiepaTypbl BO BPeMA OMbITa (0 
ocH opfuHat 1 mm cooTBercTByeT 1°C) 


OMelilasica pacrBop comm Mopa (10°? x) B0,8 4 HeSO,. Baerxox sroli peakituu mpu- 
MMasica paBHbmM 15,6 Monexy Ha 100 9B (7°). CpeqHAa MOUIHOCTh O3bI COCTaB- 
ama 80 r/cex. Anamu3bI MpousBoMHcb, TlaBHbIM OOpa3soM, Ha CyYMMy 
eleTYYMX KAapOOHOBbIX KHCJIOT, MeTOJOM THTPpOBaHHA wWesoub1 (1). Onpirot 
2IMCb TIpH Temneparype 130° u mpu armocdepHoM aBuleHuM KuCJOpoga. O6- 
A3Ibl eTaHa MOMeMaIHCb B Mpe/[BapUTeMbHO HarpeTbi peakUHOHHbIN Cocyy, 
ITEM HaUMHaOCb MpomycKaHHe KUCcOpoOfa C OMHOBPeMeHHbIM BKJIIOYeHHeM 
jyueHuA. Or6op mpoOb! MpousBOAMWIcH MyTeM MepefaBIMBaHHA KHCOpOOM 
<CKOJIBKUX KYOMYeCKUX CAHTHMeETPOB peaKIMOHHOM CMeCH M3 Ccocyja Ha ana- 
43. Takad MeTOAMKa NO3SBOIANa COXPaHATb CTaMMOHAapPHbIM peKUM BHYTPH 
cy ma. 

Ha puc. 3 mpescraBmeHbl KHHeTHYeCKHe KPHBble [ii MOMyaIoWluxcA MpH 
<HCJICHHH HesleTyYHX KapOOHOBBbIX KHCJIOT. Y YaCTKH KPUBbIX, COOTBETCTBYIOMLHe 


887 


nepvoy oOmyyeHua, MpoBeqeHbl! WyHKTHpoM. Beprukabuble AMHUN 001 
3HavaioT MOMeHT peKpalenua oOsyyenua. Kpuspie J—d nowydenbl 
Olbirax C pa3H4HOH AmuTenbHOcTBIO ObyyeHuA (oT 0,25 fo 3 4ac. 
B ompire, KOTOpoMy OTBewaeT KPHBaA 6, OOMYYEHUA HE MpOM3BOMJIOCb. 

; V3 mpuBeyeHHbIxX Kp! 
ae KON TEES BbIX BHJHO, YTO pH Jeiic’ 
agen Ene BUH U3uyueHuA Ha peat 

I[MOHHYIO CMeCb CKOPOCT 
peaKUHH OKHCJICEHHA WeTar 
B 3HauHTeJIbHOM CTeNeHH MC 
BbuuaeTCA. OAHaKo IpH pe 
JIOJXKUTeMbHOCTH NepHoy 
oOYYeHHA, MpeBocxo,ae 
~ 30 MHH., CKOpPOCTb pez 
KIM NpakTHyecKH Nepecté 
eT 3aBHCeTb OT AJMTeJIbHC 
cTH o6syuenua. Jipyrum 
CJIOBaMH, JasibHeluee yBeE 
muyeHHe mepvoza odsy4E 
HHA He yBeIMYMBaeT CKC 
pocTH OKHCJICHHSA. 

Takum o6pa30M, HH 
IMHpOBaHHe mpowecca OK 
J@HHA WeTanHa v3syyeHHe 
B YCJIOBUAX HalIMX OMBIT 
HavOoslee palWOHaJIbHO Tp 
BOAUTb, OOMy4YaH peakUHO 
HyIO CMeCb B- TeveH 
~ 30 MHH., a 3aTeM Tp 
2 4 6 8 vac Kpattlad oOsmyuenne. Heco 


Puc. 3. OOpasopanne HeeTY4YHX KAapOOHOBbIX KHCJIOT B 3a- HOHHO, sO ECT) | aaa 
BHCHMOCTH OT BPeMeHH TIO] TeucTBHeM PasJINUHBIX 03 aHaslornA MexTY OnvcbIBa 
U3 0YYeHHA (HHTerpasbHu bie Jospt, r/c’): /—5,76;2—1,44; MbIMABJIEHHeM UM ABJICHHAM 
3—8,64; 4— 2,88; 5—7,2; 6 — 6e3 o6myueHHA MPpOMCXOAAWMMH Ip KaTé 
JIMTHUECKOM OKHCJICHHH YI 

J€BOMOPOMOB, KOTra KaTaNusupyroulad WoOaBkKa MOXeT ObITb yaena 
peakILMOHHOM CMeCH Yepe3 HEKOTOPOe BpeMHA TOcNe Hadalla peakUMH, a peat 
WHA MpOMosKaer UATH C TOH %we CKOPOCTBIO. | 
OOpsAcHeHHe STOTO ABICHHA Opiio JaHo H. M. QManysmem c TOUKH 3peH 
TeEOPHM BbIPO*KAeHHoro pasBeTBulenuA (*). [lonox*xHB, ITO BbIPOKeHHOe pasBe? 
BJICHHe MPOWCXOAHT Ha KOHEYHOM TIpPOMyKTe, a OOpPbIB Wenell Mpoucxo_uT Ti 
JIMHEHHOMY 3aKOHY, OH NOKasaJl, UTO HAYHHAA C HEKOTOPOrO BpemeHH ¢ Jelic? 
BHe KaTalM3aTOpa HE BbISbIBAeT JaJIbHeMINeErO YBeMHMYCHHA CKOPOCTH peakUut 
OTO BpeMA ONpefesAeTCH COOTHOWEHHEM: 


Kucnomnoe 4ucno 


i>kin(1— 2), 


OK 


Te ®y— CKOPOCTh 3apowKeHHA Welleli B OTCYTCTBMe KaTaIM3aTOPA, Wpx— CKé 
POcTbh 3apOxKeHHA Wee B UPHCyTCTBUM KaTaM3aTopa u k — Koadduruen' 
ABIAIOUIMACH KOMOVHAMell SJICMeHTAPHbIX KOHCTAaHT peakIlHn. 

Ecm nofoOuaa cxemMa oKaxkeTca, 10 Kpatineli mepe (bopMaJIbHO, clpaBe? 
JMBOH JIA Peak, MHMIWMMpyeMbIxX OOAYYCHHeM, TO MOCKOMbKY ox MOKE 
CUMTATh MPHOMUSUTeNbHO MpPONOpUMOHAaTbUOli MOMLHOCTH JOSHI, BbIP AXKCHE 
quia t B STOM CJIy4ae IPMMeT BUI: 


dosh tap die ah 
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© P — MOLIHOCTh JO3bI H A — BeMYNHA, NOCTOAHHAA IPM MOCTOAHHOL TeM- 
atype. MoxkHo ofHakO HOJaratb, YTO 9Ta 38ABHCHMOCTh JOJOKHA UMeTb Goslee 
KHIM BU, NOCKOJIbKY BepOsATHEe TIpeANONORKUTL, YO OOpbHIB Lelei Upouc- 
AMT HE JIMHeEMHO, a KBapaTu4Ho. B stom culyyae B BbIparxKeHHAX, OMMCHIBAIO- 
aX MAKPOCKONMYeCKY!IO CKOPOCTb peaKUHH, BMeCTO P JOJKeH NOABHTECA, Kak 
O uacTO ObIBaeT B (oTOXOMHMYeCKHX peak- e 
iax, Vp. -98 ge 
| Bonpoc ocaa3ut up ABIAeTCH, TAKUM OOpa- 
IM, Be€CbMa CYIIeCTBeCHHbIM C TOUKH 3peHHa 
Opuu Mpouecca. IIpukmaquoe 3HayenHue 9TOFO 
mmpoca Buno. Ilosromy ua ero pemenne Jos- 
HbI ObITb HalpaBJeHbl JabHeliume Ucceso- 
1HHA. OTMETHM TOJIbKO, YTO H3 MpoOBesennoro 
ACCMOTPeEHHA yrKe CeliYac MOXKHO BHeTb, UTO 
9M YBCIHYCHHH MOILHOCTH JO3bI Cueyer OrKU- 
Th HE TOJIbKO YBeJIMYeHHA CKOPOCTH OKHC- 
SHH, HO HM YMeHbINeHHA HeoOxoAuMoro me- 
mola oOyyenna. RS re 2 
Hapayy c OnpeeJIeHHeM HeJIeTYYHX KHCJIOT, Puc. 4, O6pasoBanue mepeKuc- 
Pie ONbITOB HaMH MpPOH3BOAWICA aHaJIM3 Ha  HbIX CoeqMHeHHH Nox AelicrBuem 
sTyuHe IIpH TeMilepaType oMbira KUCJOTHI, ee ate Sot Ban Gen rae 
SIMOPOXKEHHbIC H3 CTPYH KHCIOpOa, BLIXOTA- iN i 
eH 3 peakTopa, a Takxe Ha MepeKHCHble 
JequHeHHa mo K. HM. Veanopy (1”). Ilpu stom oKa3anocb, uTo nog Jelicr- 
MeM OOJYYEHHA CKOPOCTbh OOpas0BaHHA 3YTHX MPOMYKTOB Takxe YBeJJNUH- 
aeTCA. KuneTHueckne KpHBble OOpa30BaHia MepeKHcell NpHBeeHbI Ha pu. 4. 


KOnuenmpauua nepekucu 
EL OVE ‘Oya “ae So ca 


HayHo-HcceqOBaTebCKHi Ilocrynuao 
(PH3HKO-XHMH4eCKHH HHCTHTYT 15 IX 1956 
um. JI. 9. Kapmosa 


IIMTUPOBAHHAS JIMUTEPATYPA 


ee Outen mule eytuswJ. Chem, Soc, 1949°°3945.) 27 IG Hayward Nucle scien: 
bstr., 10, Ne 2, 80, 1956. *&M. A. IIpocxypuuu, E.B. Bapewaxo, C6opn. mp. 
9 paguanuonHon xumuu, U3. AH CCCP, 1955, crp.99. *H.A.Bax, tam xe, crp. 145. 
H.H.Cemeu os, Coopn. IIpo6mempt oxucenua yraesogoponos, M3y. AH CCCP, c7p. 13, 
1.°B. K. WecKkoscKui, tame, crp.177. 7 7.H. Vepuaes, H.C. Maxy- 
iHuHcKaag,I. Tl. Jo6pospoancku ii, Tam xe, crp. 184. ®H.M. Smanyoaps, 
mpX, 4, 845 (1956), %A X.Bperep, B.A. bBennuckun,C. J. Mpokyaun, 
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1, 880 (1953). 44 TOCT 5985—51. *K. HU. UBauos, Ilpomexyrounpie mpoxyKtst 

TIPpOMe2KYTOYHbIe PeaKUHH ABTOOKHCIeHHA yruieBomoposoB, 1949, crp. 73. 
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Tloxnaagn Axkanemun nayr CCCP 
1957. Tom 112, M5 


PH3BHYECKAAH XHM 


M. A. CAJIMMOB u B. M. TATEBCKMA 


WH®PAKPACHBIE CHEKTPbI HEKOTOPbIX BTOPHUHbIX 
APOMATHYECKHX AMUHOB 


(IIpedcmaeaeno axademuxom IT. A. Pe6undepom 11 IX 1956) 


BropwaHble apOMaTHYeCKve AMMHbI MMeIOT BaxKHOe 3HAYeHHe B XMMMUECI 
IIPOMbILJIeCHHOCTH Kak MHrHOuTOpHl B Bue AOOaBOK K KaydyKaM B pe3HHOB 
CMeCAX. 

Mexkly TeM CHCTEMaTHYeCKOTO MCCeAOBAHUA 3ABHCHMOCTH MexK]y CTpyK 
polt W KoIeOaTeJIbHBIMH CHeKTpaMH Yy BTOPMUHbIX AMMHOB He MpoOusBoOAMIO 
B o630pe Konryna (*), re Hapagy C [pyruMu apoMaTuyecKuMH CoeqMHeHMA 
pacCMaTpHBaloTCA XUpHble M 2KUPHO-apoMaTHYecKHe AMUMHbI, YIOMHHAETCA, 

BTOPHUHbIe AMHHbI YMe 
Mo MHTCHCHBHBIe MOJIOCHI MOT, 
100 
meHuaA B oOsactu 1200 
BU x, 1300 u 3600—3500 cm} 
608 UTO ABTOP OTHOCHT K Basie} 
140 S HbIM KOeOaHuam C—N 
4208 N—H-cpBaseli COOTBeETCTB 
F HO. B Monorpadun Beuwa 
3600 3400 ©3200 ©3000» 2800em” (?) TakxKe oTmeyaetca, 
2», BC€ BTOPHYHbIe AaMHHbI B 
oo acta 38200—3500 cm 
gj, PasOaBJIeHHbIX pacTBOp 
|= MMeloT olny Monocy, a Hi 
OOJIbIIMX  KOHUeCHTpPaly 
& OnarojapaA BoXOpoxHoH CB 
78S 3H C JWHHHOBOJHOBOH CT 
‘ 0 OHbI NOABIAeTCA BTO 
= 100 100 400 1200 00 800 G00 = 400 em? ee Tormomenus. ne 
Puc. 1. Wadpaxpacupmit cnexrp qunabrunamuna TOJIOCHI HOPJIOULeCHHA BaeH 
HOrO KOJIeOaHuA CBASH C— 
MpuBoAutTcaA OOnacTh 1280—1350 cmt. B oatTux, a TakxKe B pawe Apyrr 
paoot oOyxJlaeTcA NomoxKeHNe MONOCHI! MOrsoWleHHA MIOCKOrTO  jedoy 
MalMOHHOrO kojeOanua N—H-caa3su. Y BropuuHbIX AaMHHOB nosoca Nord 
ICHHA STOTO KOMeOaHHA MaJIO HHTCHCHBHAA; MpeMOMarawT, ITO OHA JOKE 
TOABIATLCA B OOmactH 1480—1650 cm“, T. e. B TOM Ke palione, UTO H Xapal 
TepHad nosoca JIA MwocKoro etopMalMoHHOrO: KoeOaHun C—H-cpasn (° 
B ocraIbupix pa6orax (1,5) paccMaTpHBaloTcA OTJebHbIe yuacTKM CHeKTE 
Aupenunamuna. Takum o6pa3oM, B JIMTepaType HeT NOMHOrTO paccMoTpeHE 
KOJIe€OaTeJIbHbIX CICKTPOB BTOPWMUHbIX APOMATHUCCKHX AMMHOB, a TakxKe M0) 
HBIX H MHDpakpacublX CMeKTPoOB norsomjenux. UTo KacaeTca Terpadenusrugp: 
3HHa, TOBJIMTepaType HeT HUKaKMX CBefeHUl O ero KOMeOATebHOM CreKTpe. 

B nacrostieH pa6ore npoBeyeno usyyenue MHPpakpacHbIX CHeKTPOB norw 
WeHHA Auenutamuna, Aunabrunamuna, B-Hadrun-N-cbenunamuna vu TeTpé 
benwsruspasuna B oOnacru 4000—3700 cm7}. 

Apomaruyeckve aMMHbI Tepe CbeMKOit ObIIM OUMMeEHbI MHOTOKpaTHoil Mm 
pekpucraniusaunen. TerpadenumruypasHH Obl nowyyeH u3 qudenunamuy 
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ONMCaHHBIM B sJuTepatype MeTojom (°). Undbpakpacnpie cnexrppr normomennsa 
BCeX HCCJIeNYeMbIX BellecTB ObIIM NOMYYeHbI B TBepoli chase HaHeceHHem U3 
)pacTBopa Ha muacrMuky KBr. Cnexrpht amunosB u Tetpacbenniruspasuna cHH- 
MaJlCb Ha MHpakpacnoM cnektporpade MKC-11. Undpaxpacuniii cneKTp 
‘TeTpadeHwirupasuna Obit nosyyen eme mpu 100° B TePMOCTATHPOBaHHoH 
KroBete. I]pumenasucb cexyrouue mean: 


u - G 
oe cror, cw! upuna, eM" 
KBr 450—500 6 
300—700 ° 
NaCl 650—800 4 
760—1075 4) 
980—1340 7 


Tipu3ma 


NaCl 


“ 
legit? 


Wureppan 4a- Cnektpanbuasn 


crTor, cr ul 


1300—1500 
1500—1600 
1600—1750 
1700—3500 


2300—3500 


MpHHa, cM~+ 


9 
11 
13 
16 


8 


Uacrorpr mosyyenHpix HHpakpacHbIx MOJIOC MNOTIOMCHHA CBeeHbI B Ta6. |. 


: 


-HYJIBHBIX 1 B-HaPTHIbHbIX PaHKaJIOB COOTBETCTBEHHO. 


-B nowy¥eHHbix creKTpax HMeloTCA XapakTepHble MOMOCHI AMMHOB, aTakxKe (pe- 


B paiione BanenTHoro KomeGanua N—H-cpa3u y BceX aMMHOB HMeeTcaA 110 
Abe MONOChI NOTOWeHHA; y HHadbrusamuna 3425 u 3465 cm}, y 8-nadbrun-N- 


a Ori mia 


Terpadenuuirnzpa3sHH 
Tunabtunamun @-Hadtun-N-denusamMun TudernuiaMun Pa y \ 
N NE ae N Des Se Neer 
me NANAIN/ZNAN SASS NSFS bl Ses ey 
| 
Be nen: ae  eme s 
i“ SS / WA SH <PLORY < |» 
v, cm—? HHTeHc.* Vp CMe? HHTeHC. vy, cm—! HHTeHC. v, CM! HHTeHC. 
460 cul. 460 Ci 
475 ca. 485 Cul. 485 ca 
615 cul. 
658 cul. 645 ca 
690 Ou. Cc. 694 o4. ¢c. 690 O4. Cc. 
704 cp 
736 ou. c 735 ow. c. 739 ou. ¢c 740 ou. c. 
806 ou. c 820 cp. : 
851 ou. ¢ 
880 (os 860 Gc 880° @ 
885 cu. 
a CuI. 
CJ. 96 CJ. 
= 41002 ca 1008 ca. 
1040 ca. 4020 cn. 1038 cal 1040 ca. 
4070 cil. 1080 cul. 1086 cal 1060 ca. 
41145 CJ. 4415 CJ. 1098 cil 
41130 Cu: 
1168 cu. 1162 car 1160 Ca. 
1172 cal 1178 cue 
1188 ca 
1245 cu. 4225 ca 1208 cu. 
1235 cu. 1238 cu. 4240 CI | 
41260 ou c 1298 ou. c 1250 Cc. 
4280 (Sh 1276 o4. c 1312 (fling © 1275 ou. ¢ 
1300 c. 
1380 ca. 
1400 Cul. 1400 Cis 4425 cp 1420 cp. 
4450 CuI. 1460 cp. 1459 cp 
4405 c 4495 ou. ¢c. 
4515 o4. c 1500 ou. Cc. 1520 ou. c 
1535 ou. c 1535 Ca. 
ib hhh 
1562 ou. c Cu. 
: 1598 ou. Cc. 1599 ou. ¢c 1598 ou. Cc 
1615 cp. 1620 cy 
1650 Cu. 
1700 cul 
1750 Cul 
Cul 
ee: 3060 cp. 3050 CUI. 
3060 cu. 3085 ce 3074 es 3085 Cu. 
3425 Cu. 3430 cp. 3392 Cs 
6435 c. 3450 om 3430 Cs 


* WHTeHCHBHOCTb MOJIOCHI: ca. — cna6aa, Cp. — CpeWHAA, Ce — CHJIbHaA, OYe C. — OFCHb CHJIBHAA. 
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dbenumamuna 3430 uv 3450 cmt ny qubenumamuna 3392 u 3430 cM 1, mpHyew 
6oslee KOPOTKOBOJIHOBAA Mosoca Y BCeX AMMHOB MHTCHCHBHEEe, FEM AJIHHHOBOJIHO 
pan. Ilo-BuquMOMy JJIMHHO 
BOJHOBaA Momoca BOSHHKAa 


x 


sia eT Osaroqapa Mek yMoue 

bes petals ee sd 8 KYJIAPHOH MW BOMOPOAHOU CBA 
w08 3M AMHHHOrO BOOPOsa, a KO 

00> POTKOBOHOBAA MOsOCa OTHO 

VAS CHTCAH K BaJICHTHOMy KOJIe 

6anu1o N—H-cpasau. Ecrecr 


3600 #00 =§=—3200 = 5000S B00 cmt BeHHO, YTO Y TeTpaen Wl 
% YrukpasHHa B 3STOM paloHE 


100 HoOOC MOrOWULEHHA He HaOJO 
Re eal 80 jaetcas. Kak MoxKHO Obi 
OKUaTb, B paiione 3050 
| x 3085 cmt y BceX AMHHOB MMe 
bis }OTCA WHTCHCMBHBbIe MOJIOCh 
20 MOrOWleHuA, YTO HECOMHeH-+ 
600 


/ponytkanue 


HO OTHOCHTCA K BaJIeCHTHO 
My KOJeOaHHIo apoMaTude 
ckux C—H-cpsseli. Y Any 
dbenusamuna vu B-nadrus-N 
(beHHJIaMMHa C JJIMHHOBOJIHOBOM CTOPOHbI UMeeTCA elle H ApyraxA mWosloca, 4TO, 
BOSMOXKHO, OObACHACTCA PacielJIeHHeM UAaCTOTHI B CBA3H C MexKLYMOJeKyJAp 
HbIMH B3aHMOelHCTBUAMH, 
MMeIOLWUMH MecTO B TBepAOl - 
dbase. Y BceX AMMHOB HM Y : 


600 =1600 +=—h0g = 1200S 1000S 80D acm 
Puc. 2. Undpaxpacnbii cnexrp §-naprua-N-denunamuna 


x & 
TeTpapeHnurnypasuna B O6- 4 
nacru 1200—1300 cm7! ume- 50S 
IOTCH WHTCHCHBHBIC TMOJIOCHI 90 S 
NOPOWeHHA, KOTOPbIe, T0- on 


BHAMMOMY, OTHOCATCA K Ba- - ~y 
JICHTHOMY KouIeGanuro C—N- 3700 =8300 =3300 = F100 = 2900 cm 
cBa3eH. OqHakO HEOOXOLUMO 
OTMETHTD, 4TO eC y WuHAatp- 
THaMHHa HMeeTcA Oj[Ha T10- 
jioca ¢ yacToTol 1280 cm}, 
To y B-Hadprus-N -cbenusamu- 
Ha UM JudenusamMuna UMeeTca 
m0 ABe noocH (1260, 1276 
U 1298, 1312cm! cootsetct- 900 1700 1500 = (1300 = 100 = 900 700 500cm~? | 
BeHHO). Y Terpacdenusmrus- Puc. 3. Undpaxpacupiii cnexrp qudenunamuna 
pasHHa B 9TOM palione UMe- 

OTCA TPH TMoMOch Torso- 

menua (1250, 1275 uw 1300 cm). Tlo-BugquMomy ofHa u3 HUX (BeEposTHO NO- 
soca 1300 cm") orHocuTes K BaeHTHOMy KONeOanu1I0 N—N-cBa3n, XOTA K 9TO- 
My KouleOaHMio B Clyuae rHpasuHa OTHOCAT Nosocy 850 cm? (°). Kak BuHO U3 
raom. 1, Monocbl ¢ Tako wacToroii y Hac Het. Vspectuo, ato Terpacdenuaruy- 
pa3sHH IIpH Temlleparypax spite 70° merKo pacmajaerca, JaBad CBOOO,HHIe 
pakukalbl uenusasora. OueBuuo Mp pactiaye MOJIeKYJbI HHTCHCHBHOCT 
NOJOCbI NOPIONLEHHA BaeHTHOYO KOMeOanua N—N-cBa3u JOJDKHa YMeHbIULATbCA. 
JleticTBuTeIbHO, HHpakpacuHblli cneKTp NorsomennsA TeTpadeHusruspasuna, m0- 
ayuenHbit upu 100° (puc. 4, nyHkTupHad KpHBas), NOKasbIBaeT pesKoe YMeHb- 
IWeCHHe MHTeCHCHBHOCTH Nosocbl nNormomlenua 1300 cm™!, Tora kak nosocn 1250 
u 1275 cm™* cauBaiotca Bony. J[pyrue yyacrKu cneKTpa CyllecTBeHHbIX 13Me- 
HeHHH He OOnapyxuBairT. Tlonocpr 1250 u 1275 cm ornocates, T10-BHMMoMy, 
K CHMMETPHYHOMY HW aHTHCHMMETPHYHOMY BaJIeHTHbIM KOeOaHuam C—N-cpa- 
se. Keraru, y (ByX M3 Tpex ucceqyeMbIX aMUHOB B palione 1200—1300 cm! 
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IMeeTCH MO ABE NOJIOCbI, YTO, MO-BAAHMOMY, MOXKHO ObwWiO Obl OTHECTH TAKKE k 
MMMCTPHUYHOMY H aHTHCHMMeTpH4HOMy kOJleOanuam C—N-cpsseit. He mpeq- 
TABIACTCA BOSMOXKHBIM OMHO3HAYHO OTHECTH KaKylO-IHOO TOMOCY K MIOCKOMY 
edopMalluonHOMy Kose6anutio N—H-cpasu. IIpv cpaBHenuu movoc mornome- 
Mma Aupenunamnna M TeTpabennaruypasuna HeTpyAHO BUeTb, YO MOMOCKI 
459 u 1520 cm"! qucbenuaMuna mp mepexoje K TeTpahenwrupasuny ucue- 
gator. Uacrotp: 1450 cm! y qunabrunamuna u 1460 cm y 8-nadramua-N- 
CHMaMHHa OUeHb ONM3KU K OHOLi 13 BbILIeCYMOMAHYTEIX YaCTOT (k 1459 cmt) 
udenunamuna. [IpeqnosoxurebHo MOxXHO ObIO Obl OTHECTH 3TH HOMOCKI kK 


JOcKoMy JedopMalHoHHOMy KovsleOaHnio N—H-cpaselt y amuuHos. Hensockne 
ecbopMallHOHHbIe KOIeOaHHA 


N—H- u C—H-cpaseit no- ’ 7 
MaqawT B oOsacth 700 — 
1000 cm™?. V3 nomyyenupix a 
WaHHbIX HeTpy4HO BHJeTb, 60S 
4TO B STOM palioHe, Kpome 408 
MOJIOCbI, OTHOCAMLeCHCA K KO- > 
JeOanuam C—H-cpaseti dbe- 
HMJIbHBIX VM HapTHsbHBIX pa- DME USE: EIR ee 
MKaJIOB H BCCEX AMHHOB HMe- 

JOTCA HHTCHCHBHbIe MoOmOcHI [_] 


(860 — 880 cm'), ay TeTpa- a. te 
@enuIrHypasHHa B 93TOM 


% 
Salil 


aes 


ES 
Nponyckanue 


Paiione MoOOCbI HeT, UTO elle 
pa3 oqKpeniser nauie 
Tipeqmoyowenuve. ITH Tos0- 
Cbl, 10-BHMMOMYy, OTHOCSAT- 800 1600 1400 1200 1000 800 600 40cm 
CA K HENJOCKHM JepopMallH- 
OHHbIM KoJeOaHHamM N—H- 
CBA3H. Y CHMMeTPHUHbIX aMHHOB (rT. e. y HapTHaMHHa HM AndenusaMuMna) Yac- 
TOTHI 3STHX MOMOc OfuHaKoBHI (880 cm“), a y $-Hadrum-N-dbenusmamuna ona 
HECKOJIbKO 3aHmxKeHa (860 cm‘). OcTaJIbHble MOJIOCbI MOMKHO OTHECTH K pa3svny- 
HbIM KOJeOaHHAM (eHUJIbHOrO HU B-HapTubHOrO paUuKaJOB. 

VMureucusupie nomocst 690, 740, 1495 u 1598 cm! y Terpadenumrugzpasuna 
HECOMHEHHO OTHOCATCH K pa3JIMUHbIM KOJIeOaHHamM *eHuMbHOM rpynmprt ('). 
BecbMa 61u3KHe TO YacTOTe H TO HHTEHCHBHOCTH MOJOChI PeHWJIbHOH rpynwbl 
(691, 735, 1495 u 1599 cm) umerorca y Aucdenuiamuna. IIpu paccmorpenun 
Mooc JuHapbTuiaMuna HeTpyAHO 3aMeTHTb XapakTepHble MOOChI MOroMenHs 
8-HapruibHoro (7) paqukasa, a uMenHo: 736, 806 u 851 cm; ocTabHbIe HH- 
TeHCHBHbIe Mosocnl (1515, 1535, 1562, 1615 u 1650 cm!) xapaxrepHpr (*) Aas 
HadraiuHoBoro cKeseTa. CnexTp §$-Habrus-N-penumamaHa Meer os0chI 
TIOTIOMeHHA, XApaKTepHble Kak JA CPeHWIbHOFO, TAK HW AIA HaPTubHOrO pa- 
UK aJIOB. 

Takum oOpa3soM paccMOTpeHHe MOJYYeHHbIX HHPpakpacHbIX CHEKTPOB T0- 
TOWCHHA NOSBOIAeT YCTAHOBUTh HEKOTOPOe COOTBETCTBHE Mex Ly CTpyKTypou u 
KOJICOaTeCJIbHBIMM CICKTpaMH BTOPHUHbIX AaPpOMATHYeCKHX AMHHOB. 


Ss 


Puc. 4. Undpakpacubili cnekTp Terpadenuarug~pa3suna 


MockosckHit rocyqapcTBeHHbId YHHBepCcuTer Tlocrynuao 
um. M. B. Jlomonocosa 7 IX 1956 


IMTHUPOBAHHAA JIMTEPATYPA 


BAC o 1th wp, J. Opt. Socs Am.§ 40, 3971(1950)" * L. Js. Boel 1am y, The Infrared 
Spectra of Complex Molecules, 1955. 3p. A.Barr,R.N.H aszel dine, J. Chem. Soc., 
1955, 4169. *N.Fuson, M.Josien, R.L. Povell, E. Wt terbeack J. Chem 
Phys., 20, 145 (1952). & RB. Barnes, R.G.Gore,U. Lid del, VeZ. Williams, 
Infrared Spectroscopy and its Industrial Application, 1944, p. 88. ° B.M. 4yaanos- 
cx uti, BBeqenve B MOMeKYApHbIi cneKTpambHDIt ananus, 1951, crp. 394. 7 Re lee W ere 
ner, W.Kennard,D.Rayson, Austr. J. Chem., 8, 346. (1955)25 4° W.- B..P € 17S:0. 1, 
G.G.Pimentel,O.Schnepp, J. Chem. Phys., 28, 230(1955). °® JI. Tarepmau, 
r. Buasauna, Ipaxruyeckue pa6orsl No oprannyeckoit xumun, 1948, crp. SOM 
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Jloxnann Akagemun wayx CCCP 
1957. Tom 112, Ne 5 


PH3HYECKAA XHMHA 
Bb. THMAH 


BJIMAHHE BHEWIHEFO SJIEKTPHYECKOLO MOJITA 
HA XHMMUECKYIO PEAKUHEO B TFA3E 


(IT pedcmaeaeno axademuxom A. H. PpymKuaoim 15 1X 1956) 


B npegpiqymiet padote (1) npu paccMOTpeHHM BJIMAHHA HOHOB Ha XMMHYe- 
CKYIO PeaKIHI0 B raze yKa3bIBaJlOcb, YTO B TOM CJly4ae, KOra NPOAYKTbI peaKUMH | 
WH UCXOJHbIe BellleCTBa NO-pa3sHOMY B3aHMOJelicTBYyIOT C HOHAMH, SJIEKTpHYeCKoe 
oJle HOHOB BAMAeT Ha PaBHOBECHBIt CocTaB peakuuu. EcrecrBeHHO NMosToMy | 
PacCMOTpeTb BOMPOCc O BJMAHHU BHELIHeTO SIEKTPHYeECKOLO TOA Ha PABHOBEC>= | 
HbIM COCTaB peaKIUWH, B KOTOPOH HCXOMHbIMHM BeLeECTBaMH ABJIAIOTCA HEMMOJIb- 
HbI€ MOJIeKYJIbI, a IpOyKTaMH peakWHu — JMMObHbIe MOJIeKYJIbI. 

Jina onpeyeseHHOCTH pacCMOTpUM peakUHio CHHTe3a aMMVaKa 3He + Ne=- 
= 2NHsz, yAOBJIeTBOpAIONLy!O STOMY YCJIOBHIO. 

PaBHOBeCHbIM COCTAaB peaKUMH JOJMKeH ONPeeNATECA U3 YCJIOBMA, YTO B 
COCTOAHHM PpaBHOBeCHA CHCTeMa OONaaeT MHHHMAJIbHOH SHEprHel, CCIM 9ATPO- 
Ms WM TeMlepatypa ocTaioTcs NocToAHHBIMH. IIpu HasMuHH BHELIHETO SJIeKTPH- 
YeCKOFO T1OJIA YMeHbINeHHe OOMeH SHEP CHCTeMBbI JOJIKHO OCYILCCTBIATECH | 
3a CUeT YBeJIMUeHMA B ase KONMYeCTBa MoJIeKyJI NH3, Tak Kak 9TH MOJIeKYJIbE 
B3AMMOJeHCTBYIOT C BHELIHHM 3JICKTPHYCCKUM TOJIeM CHJIbHee, YeM MOvIeKyJIbI Ng 
4 He Ww 9Heprua sTOrO B3aMMOJeliCTBUA OTpuaTebHa. IlostromMy paBHOBeCHBbIlt 
COCTaB peaKILMH pH HaJIMYHH BHELIHETO JIEKTPHYECKOYO NOJA JOJLKEH CMellaTb- 
CA B CTOPOHY YyBeJIHYeHHA KOJHUeCTBAa aMMHaKa. 

B caMomM jee, YCIOBH€M XHMHUeCKOTO paBHOBeCHA ABJAAeTCA PaBeHCTBO 


Lu. iv; = 0; (1) 
Ana paccMaTpHBaeMOH peaKIMH OHO 3alHilleTcs: 
Sug + be == 2u4, (2) | 


THE Us, Ue W Uy — COOTBETCTBCHHO XHMHYECKHE MOTCHIHaJIbI MOJIEKYJI BOFOpOsa, 
a30Ta WH aMMHaka. 


B cuydae, CCJIM MpHJIO2*KEHO BHEIMHee QICKTPHYeCKOEe NOJIE HAaNpAXeHHOCTU 
EY XHMMYeCKNe NOTCHUMAaJIbI MOLyT ObITb, OYeCBH]IHO, 3alHCaHbl: 


Ui = Prus— E (dcosv + 8, E), 

to = Ue un joke Bs, 

U3 = U3 ng — E26 
SeCb Ui uz, U2ux Ug ug — COOTBETCTBEHHO XMMMYECKHe MOTeHIHANbI ueab- 
HbIX Ta30B, cocTonsmux us NH;3, Ny wu He, 6es noma; 8, B, u B,;— ux 


MOJIA pH3yeMocTH, d— J\MMObHBIM MOMeHT MouseKys NH; cos v — u3BecTHad 
(pyHkunaA JlanxKeBena. 


ete 
a —a’ (4) 


4 
cos ’ = — — — 
ah e* —e 


Ed 


re @=77. 
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XUMMYeCKHe NOTCHUMAI Wj y_, KAK W3BeCTHO, paBHbl 


Hina = kT InP, + y,(T), (5) 
P;—MWapiHanmbnoe jaBsenve yacruty i-ro copta B CMeCH, a x, (T) — 
oTOpan PyHKUMA OT TeMMepaTy pbI ‘ 
hey ( m; kT \ 3), oe 
v(T) kT In (sar ) > exp ie a)|— AT In kT. (6) 


L 


Cb &,;— YPOBHH SHeprHH MOJeKyJbI i-ro copta (He BKJJOYas 9HeEprun 


PyaTeJIbHOrO JBH2KeHHA), Mm;— Macca MOJIeKysbI i-ro copra. 

Croslmad B BbIpaxkeHHu (6) CyMMa He MOXKEeT ObITH BLINMCNIeHA B OOILeEM 
e 6e3 KaKHX-JIMOO NpesnolowenuH O cBolicrBax mosexys. Jn yuera 
AHMA BHeWIHerO MOA B STOM HET MH HeEOOXOAHMOCTH. 

Mogcrapisa Bbipaxkenusa (5) u (3) B (2), 3aMeHaa MapluabHbe JaBmenus 
KOHUeHTpaluAmMH C; WM pouspeyA COOTBETCTBYIOUNINe mMmpecOpasoBanus, 
yuHM 


“ GaCi are 2dE cos U + 28,E2 — 33,E2 — 8.E2 
C =p °K ,(T)exp|— ee (7) 
dvix 
f i 
tb: K,(T) = exp |— ee — KOHCTaHTa paBHOBeCHA peakIHH CHHTe-- 


aMMHaka B CJlyuae OTCYTCTBHA Noa; C,, C, u C3; —COOTBETCTBeEHHO KOH- 
Tpauuu B rase MOJIeKyJI AMMHaKa, a30Ta UM BOJOposa. 

IlpakTwyeckH MOXKHO BCerfa MoOfoOOpaTh HalpsAKeHHOCTb MOA WH TemMepa- 
Yy TAKHMH, U4TOOKI BHINOJHAJOCh CJlej{yrollee HepaBeHCTBO: 


OdE cos 0 + 28; E® > (385 -+ Ba) BP. (8) 
B curyyae cia6bix moseli, Kora MO2%KHO NOJIOKUTS 


ae Ed 
COSU = TET» ’ (9). 


ABEHCTBO (8) TlepenMiuerca 
2d? Q Q 
app + 281 > 383 + Bo. 


TOM CJIYYae OWeHKa MocyesqHero HepaBeHCTBa TloKasblBaeT, uTO pH T=103" 
aa uacTb HepaBeHCTBa OovlbIue MpaBol nouTH B 10 pa3. ITO HepaBeHCTBO: 


2Ke OyeT BLINONHeEHO pH OOJbIWIMX HalpAxXeHHOCTAX MOJIA, Kora CoOsV 
axKaeTCA He ypaBHeHvem (9), a Ooulee TOUHbIM ypaBHeHuem (4). 

Takum o6pa30oM, pw 9THX YCOBHAX, KaK BHJHO H3 ypaBHeHHa (7), 
KTpWueckoe Tose CMellaeT PpaBHOBeECHbIt COCTaB peaKIMH B CTOpOHy yBe- 
[CHUA KOHICHTpalluu MOJIeKYJI AMMMaka, TIpHyeM TeM Ooublle, vem OOJIbIUIe 
IPAXKCHHOCTH QICKTPHYECKOTO TOA. 

Anasioruunble paccy2KeHHA IpHMeHUMBI Avia mOOOH peakKUMH, B KOTOPOIi 
OJHbIMH BeLUIECTBAMM ABJIAIOTCH HeEMMOJIbHbIeE MOJICKYJIbI,a MpojyKTaMu 
KILMU — JMMOJIbHbIe MOJIeKyJIBI. 


JiHemponerposckuli TopHbld MHCTHTYT Tlocrynus0 
um. Aptema 23 III 1956 


WMTHPOBAHHAA JIATEPATYPA 


15. J. Tuman, KOTO, 27, 5 (11) (1954). 2 JI. laugay, E. Ing mu u, Cratn- 
leckad pu3suka, 1951. 
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BHOXHMI 


M. A. BOKYYABA u H. H. CKOBEJIEBA 


MCCJIEMOBAHHE JIETYUUX AJIBAEFUAOB 4A 


(ITpedcmaeaeno akademuxom A. H. Onapuneim 17 X 1956) 


Xumuyeckad pupofa BelllecTB, OOYCOBIMBAaIOULMX apoMaT aA, UX 
pasopanve M MpeBpallleHHe, HeocTaTouHo usyyeHbI. Hacrosmas paoota | 
CBALLeHa HCCIEOBaHMIO JIeTYYHX AJIbNervfOB, B 3HAYHTeJIbHOH Mepe ompe 
JISIOULMX YaliHbIt apoMaT. Ha BaxKHYIO pOJb aJIbervfoB B OOpas0BaHHN qi) 
MaTa IIMUJeBbIX H BKYCOBbIX IPOAYKTOB yKa3biBaeTcaA B padoTax (1 *). Mee: 
yKa3aHve Ha yuacTHe asbjlerusoB Hu3Iero pla B OOpas0BaHHH apomarta * 
(°). OqHako ONpeeUTb STH aJIberubl aBTOPbl He CMOrJIM, TaK Kak JleTy" 
aIb]lerHbl WeperoHAJMCh pH TeMMepaType KMNeHHA 9dupa, a NpPHCyTCTBY 
OHH B ¥ae B HEOOJIbIIHX KOuMUeCTBaX. B HacTomlee BPeMA, B CBA3SH C pasBr 
eM XpoMaTorpaduyeckoro MeTOJa H YCOBepUIeCHCTBOBaHHA A pyrux MeTOAOB, C 
_JIO BO3MOXKHBIM OllpefedeHHe HU H3yyeHHe XMMHMYeCKOH MpPHpoObI BeLecTE 
BeCbMa MaJIbIX KOJIMYCCTBAaX. 

B HacTosiet paOoTe MbI HCCeqoBasH JeTyuve aslbervjbl B mpolecce me 
paOoTKH Yalinoro sMcTa, a TakxKe B YWadx pa3sM4HOrTO Bua. M3yuenue ab 
rH]OB B Tpowecce NepepaOoTKH YalHorO JIMCTa NpOBosusocb B MaOopaTor 
VMaucrutyta walinol npompmuienHoctu B AnaceyJIH HW Ha OMbITHOM 4YaHHO 
puke. Jleryave aubyerugbl oupesesammcb m0 MetoquKe B. JI. Kperosnye 
P. P. Toxapezoii (°). IIpeumymectTBo sToli MeTOAHKH COCTOUT B TOM, YTO OTM 
Ka apOMaTHYeCKHX JIETYYMX BeULeECTB MPpOM38BOAHTCA B BakyyMe IPH Temme 
type 40—45°. IIpu stom He MpoucxoAUT pa3soxKeHHA WH BTOPHYHOrO H3MeHeE 
albferugos. Jleryuve abderufbl onpeyesiuucb CyMMapHo c MepecueToM 
alleTabyeruy (B mr Ha 100 r/a6c. cyx. BemlecTBa). 

Hmwxe Moka3aHo cofepxKanuve JeTYYHX abervjOB B VaHOM IMCTe Ha Be 
-CTaQHAX MpOW3BOCTBa 4a. 


On pT BI 
I II Ill 
SeneHbli uct 4,10 4,79 2,14 
SaBaJMBaHHe 20,00 16,41 16,65 
Cxpy4nBanne 20,74 23,46 23,88 
Pepmenranns 34,48 34,78 37,58 
Cymka 2,60 9,00 4,64 


Kak BHHO M3 TIpHBeeHHbIX JaHHbIX, 3eNeHbIi YalinDit mucT cojlepx 
‘OUe€Hb HeOObUIOe KOMMYECTBO JeTYYNX abyerujos. Pesko yBeMuMBaeTCA 
cofepxKaHHe B Npolecce nepepaOoTKU YaliHoro CbIPbA, MOCTHTad MaKCUMy 
mpu depMenrauuu. IIpu cymmke KouMYecTBO JeTYUMX aJIberHoB pesKo yMe 
IWaeTCA 3a CYeT YICTYYMBAHHA IPM CyLIKe, a TAK*Ke BCMEACTBHE HCHOMb3OBAaE 
AJIbAerHOB Ha OOPasoBaHve KAKUX-TO HOBbIX, Oosee COKHLIX apOMATHUeCK 
COC(MHEHHH, OOaajomluX TOHKUM IPHATHBIM 3amaxom u oOycJOBMBaIOL: 
cHelupuyecKu apoMaT YepHoro Yas. 
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Onpeylemenue aJIbJerH]OB B Yanx Ppa3sHoro Bua aso CJIENYIOULHE pe3syJb- 
THI 


Ob T BI 
[ II Ill 
Senenblit vali 3,04 2,62 3.38 
Keartpiit 4,68 4,49 0,66 
Kpacnpit 12,48 13,82 9,90 
Uepubiti 8,04 teen 6,17 


Mbt BUAMM, TO HaHOoNbIee KOMMYeCTBO NeTYYHX aberuloB cosepxKuTCA 
KpacHoM 4ae, 3aTeM HAeT YepHbiii Yall. B xkeNTbIX*H 3eNeHbIX YasxX COMepxKUT- 
 HESHAYHTEMbHOE KOJINYECTBO aJIbAerHgoB. OToT sbakT npepcrawaser suaun- 
JbHbIM HiiTepec, CCH BCMOMHHTb, YTO KpacHbiit yall THNa OONOHT ABANeTCA 
HOoulIee APOMATHBIM W3 BCeX YaeB, A YePHbIli MPeBOCXOAMT B 3TOM OTHOUIe- 
1H 2XKeJITbIi HW 3eJIeHbIt YAH. 


aie 


®) 


0 


R 
SD 
Se 
SS) 
ae) 
se 


Hs vii I WV VY WT 


Puce. 1. Cxema xpomatorpamMbl THApasOHOB WIeTyYHX abMeru OB 
Ha BCeX CTaAHAX NepepaOoTKH YaliHoro wuctTa. / — meTuHKH; 


I] — 3eneHbl uct; //{ — 3aBavienHbIh; /V — ckpyyennbli; 
V — depmentHpopanHbihi; V/ — roroppil ait; a — pypdpypou, 
6 — alletaberHy, 6 — H30MaCJIAHbIM = anbleruy 


Kpome cCyMMapHoro KOJHYeCTBEHHOrO ONpefeseHHA JIeTYYHX abernos, 
IM Ka3aJIOCb HHTepeCHbIM ONpeeIHTb HX KayecTBeHHbIN coctaB. Jlna sTOH 
JIM ObIIO NPHMeHeHO pa3fesennve JETYYUX abJerufOB MeETOJOM XpoMaTorpa- 
iH Ha Oymare. B ocHosBy Oblla MonowKeHa MeTOJHKa, MpewiorxwenHaA 

Bb. Hefiman, B. VW. Jleskopcxkum u A. ®. JIlyKoBHHKOBbIM (*) JIS’ Xpo- 
iTOrpauyeckoro pa3sfeseHHA MUHHTPOPeHWMTHApPasonOB Ha ALLETHIHPOBAH- 
yi OyMare. CyTb STO MeETOAHKH 3akJIOUAeTCA B TOM, 4TO JIeTyYHe adIberH- 
I TepeBOAATCA B PHAPa3OHbIl, KOTOPble 3aTeEM Pa3rOHAIOTCA Ha aALLeTHJHPO- 
HHOHi Oymare. IIpeqBapuTesbHO HaMH ObIIH NOMyYeHbI PHApasolibl pac- 
OpoOB auleTaberufa, H30MaCAHOrO abferufa, Pyphypona, NponvoHoBoro 
Iblervfa, KOTOpPble CJYKUJIH MeTUHKaMH pH Xpomatorpacun. 

Pasrouka aJIbdervq0B MpOHCxOsua Ha MeHHHTpagckoH MefweHHOH Oymare 
12 yvac., na 6picTpoh — 3a 6 yac. Jlyyuie pasronka Bewslacb Ha JIeHMHrpag- 
Of MeqenHoh mpHu 40°. 

Pacnoo*Kenve ru{pasoHoB OMnpesesANOCb MO HX OeMHO-*KeJTON OKpacke. 
A\MMOCTb MATCH YBesHUHBaACb MPH OMpPbICKHBAHHH XpOMATOrpaMMbl 
%-H NaOH. Ha puc. 1 cxematuyeckH H300paxKeHb! XpOMaTOrpaMMHI r\pa3o- 
B JICTYYHX aJlbJlerHAOB MO BCeM CTaAHAM MepepaOoTKH YaNoro JIHCTA. 

Kak BHHO Ha XpoMaTorpaMMe, JIA 3eseHoro Yalinoro MMCTa XapakTepHO 
jMuve alleTambferufa Hu ovellb HeOObWOrO KosHYecTBAa cbyphpypoua. B 3a- 
JICHIOM CKpyYeHHOM (bepMeHTHpOBaHHOM HM TOTOBOM 4YepHOM 4ae, KpoOMe 
AX BeLICCTB, OOHAPYKUBAeTCA H3OMACJIAHDIN abAerHd. 

Takum o6pa3oM, B Mpouecce 3aBAIMBaHHA OOpasyeTCA HOBbI aubyqeruyl — 
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W30MaCJIAHbIM. MurepecHo OTMETHTb, 4TO B Mpolecce 3aBANMBAaHHA JMC 
HW OCOOeCHHO IPH (bepMeHTAaLLHH; MpOHCXOAUT yBeJIMYeHHe KOJIMYeCTBa BCX ad 
erHOB, O YeM FOBOPHT NMOBbILUeCHHe HHTCHCMBHOCTH OKpaCKH NATeH XPOMa’ 


rpaMMBbI. ; 
PaOoTa M0 H3YYeHHIO asIbAerHAOB V CJIOKHbIX SPHPOB, OMpeAeAIOWIUX af 


MaT Ya, HaMH TIpOAOKaercH. 


Vucrutyt 6voxumun um. A. H. Baxa Ilocrynus10 
Axafemuu Hayk CCCP g 13 X 1956 


UMTMPOBAHHAA JIMTEPATYPA 


1B JI. Kperospuy,P.P.Toxap esa, Buoxumns, 13, 508 (1948).? H.M. Cucaxksa 
WU. A. Eropos, Buoxumua Buxogenua, cOopu. 4, 121 (1953). ?C. M. MaucKka 
Buoxumus BuHogenua, COopu. 1, 82 (1947). *M. C. BapgauucKxaaga, K. B, lar 


KpectospcKkaa, Usps. AH CCCP, cep. 6uon., Ne 1, 1, 109(1956)) * Jamamot 
K ato, Sc. Papers Inst. Phys. and Chem. Res., Tohyo, 27, Ne 582, 122 (1935). ° B. JI. Kp 
ToBHY, P. P. TokapesBa, JAH, 69, 231 (1949). 7M. B. Heiman, B. WU. Jle 


KospcKkuu, A. ®. JI ykopuuxkos, JAH, 81, 15 (1951). 


} 
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jlokaann Akanemun nayx CCCP 
| 1957. Tom 112, Ne 5 


BHOXHMH 4A 


E. E. FOHYUAPOBA 


O CTPYKTYPE TJIMKOFEHA MO3rA 
(II pedcmaeaeno axademuxom A. B. THaanaduneim 11 X 1956) 


4 Bompoc 0 cpolictBax MH CTpyKType TviMKoreHa Mosra, B YacTHOCTH, BOTIpOC 
) HJCHTHUHOCTH eFO C TMIMKOFeHOM Jpyrux TKaHel, elle OVeHb MaJIO H3y4eH. 
MeCTe C TEM STOT BOMpOC MpefcTaBlAeT OONbIUOH HHTepec, TaK Kak OOMEH Be- 
€CTB B HEPBHOH TKaHH, B YaCTHOCTH NOJMCaxXapHAHbI OOMeH, OTAMUAaeTCA ps- 
M ocobeHHOcTeH. OOpasoBaHHe NomMCaxapHa B TKaHH TosOBHOrO Mo3sra 
syUleCTBJIHeTCAH, KaK MOKa3asIH Halu ucCNeqoBaHuaA (1), NpH yyacTuu AByx 
2pMeHTOB—ocdopu1a3bl HW H30Mepasbl; B Pe3yJIbTaTe HX JeliCTBUA B MO3TOBOL 
‘aH B 3aBHCHMOCTH OT yCJIOBHH MOryT OOpa3s0BbIBaTLCAH MOMMCaxapHybl Cc 
IZJMYHbIMH CBOMCTBaMH. 

 Orjenbuble aBTOpPbI, MbITABIIMeECA BbIeHTb PIMKOreH H3 Mo3sra, He MOrviv 
IYYHTb efO B YHCTOM BHJe, H 9TO 3aTpyAHAMIO U3yyeHHe ero cBOlicTB. Kepp 
) BepBbIe BbIeMHJI H3 MO3ra PIMKOreH B YHCTOM Bue. ITpoBeqenHoe Keppom 
JABHHTEJIbHOe H3YYeHHE HEKOTOPHIX CBOHMCTB TJIMKOFeHOB MoO3ra H TeveHnn (cre- 
ApHYeCKoe BpPallleHHe PacTBOPOB TJIMKOTeHa, CMOCOOHOCTb OOpasOBbIBaTb Ma- 
CLIMPYIOWHe PacTBOPbI, OKPalIHBaTbCA C HOMOM, OOpas0BbIBaTb COpaxKuBae- 
Ii CaxXap Nocse KMCOTHOFO PHAposH3a) NOKasaslIO HX CXOACTBO. OHako 3TUX 
IHHbIX HeJOCTATOUHO, TOGO! CeaTb BbIBOJ O MOMHOM UJeCHTHYHOCTH IMKO- 
HOB MoO3ra H TeveHH. 

C wenbio NOJyYHTh Oosee NOMHOe MpescTaBsIeHve O TIMKOreHe MO3ra Mbl 
‘CJIeOBaJIH TakHve eFoO CBOMCTBa, KOTOPbie MOTJIH Obl B OllpeyesIeHHOH Mepe 
(APAKTEPH3OBaTb OCOGeHHOCTH ero cTpyKkTypbl. IlapanienbHo Hamu u3y- 
WICH TuiMKoreH neyenu. Anamu3y NOABeprviHCb MO3r HM Te¥eHb KPOJIHKAa. 
H3BJICYeHHOM IJIMKOreHe HccsieqoBasucb: 1) UBeTHaA peaKUHA C HOJOM, O KOTO- 
Mi CcyuNH MO aGcOpOlMOHHbIM KPHBbIM COeAHHEHHA TuIMKOreHa C HOJOM, 
pacmenisemocTb ruuKkorena B-amuas0n, 3) cpeqHAA IMHAa LWenM, onpeze- 
ieMad MeTOJOM TeploJaTHOrO OKHCJIeHHA. 

TIpenaparupnoe BbifeseHHe rIMKOreHa M3 MOSra ObWIO MpOBeeHO 0 MeTOIy 
eppa (7) C HeEKOTOPbIMH H3MCHeHHAMH; OKOHUATeIbHaA OUMCTKA MNOJyueH- 
ro mpenapatra mpoBogusacb no Comorn (*). Bprxoq uncroro ruiHKorena: 
QO mr u3 1 xr mMosra KkpomuKos. I ukoreH NeveHH Obi TOMyYeH MeTOOM Ile* 
YHOO THApOsHsa U NOCMeLyIoulero OcaxKeHuA cClupTOM. OuncrKa ero Oba 
oBeyleHa OCcaxKeHHeM yKcCycHOl KucuoTOH (*). 

CusTve aOcopOMHOHHBIX KPHBbIX TpOBOAMIH WyTeM (oTOMeTpHpoBaHus 
PallleHHbIX pacTBOPOB coeMHEHHA ruKkoreHac Hogom (°). Konuentrpauua co- 
MeTPpHpyeMoro OKpallleHHOTO pacTBopa cocraBsa 0,5 u-9KB. OCTATKOB Ivit0- 
3b HW 2,5 u-9KB. fioga B1 Ma. Kak Buyuo us puc. 1, adcopOunonnble KpH- 
le rIMKOreHa MO3ra HW PIHKOreHa MeveHH HMeIOT Pa3HYIO BHICOTY PacMlOJO*Ke- 
ia. B Touke aOcop6lHOHHOrTO MaKCHMyMa SKCTHHKUMA YvIMKOreHa TedeHH 
Bua 0,43, a rankorena mosra 0,30. Maxcumymbl NorsomjeHia oOeuxX KpH- 
Ix JlexKaT B OWHOM OOmacTH 500 My. OfHakO MaKCHMyM MOTJIONleHHA vIH- 
reHa MO3ra 3aXBaTbIBaeT H OOacTb 470 Mu, 4TO BLIPaKaeTcA B Oosee NowO- 
ii dopMe BeplIMHbI KPHBOH. 
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Padoramn (°,”) ObIa MOKa3aHa 3ABHCHMOCTb HOAHOM peakUHH OT JJIMHBI H 
PYXKHBIX BeTBei B MO/IeKyjJe. MOMMCaXapHa: YKOpadMBanve BHeWIHUX Len 
MOJIeKYJIbl TIMKOPeHa MpHBOAMT K CMELLCHHIO aOcopOWHOHHOrO MaKCHMyMa 
KOPOTKOBOJIHOBY!O YaCTb BAAMMOFO CNeEKTPa MW K CHHMKEHHIO BeJIMYHHbI SKCTHH 

; WHH C HOROM. CneqosaTesmbuo, Soee HH3K 
pacnowiowKeHve KPHBOHM ruiHKOreHa MO3ra FOB 
PHT, NO-BHAHMOMY, O Oosee KOPOTKHX Hapy? 
HbIX BETBAX €FO MOJIEKYVIbI. 

IIpencraBseHHe O JIMHHe BHeUIHHX BeTB 
B MOJIeKysie PIMKOreHa MOMKeT JaTb crTenel 
pacuienienHaA ero B-aMHa30H, MOCKOJIbKY NI 
CJICQHAA, OTULCMJIAA MOJIEKYJIbI MaJIbTOSbI ¢ 
BHELUHAX BeTBeH, MpekpalaeT cBoe AeHCTB: 
B MeCTaX BeETBJICHHA. 

B-AmMuna3a Ja MpoBeqenuA pacilenweHl 
ruiukorena Oblla Nosyyena W3 MUIeHHUbI (7) 
cou (8). PacurenmeHue ruiMKoreHa C MOMOLLE 
B-aMH1a3bl NWEHHILbI MPOBOAKNOCb B peaKUO 
HOM cCMecH, coctosmel u3 10 mr ranKoreH 
10 Ma nNpokunsvenHoro aueTaTHoro 6ydepa 


GkCmuHKUUA 


Puc. 1. A6cop6unoHHble KpH- 
BbI€ COCMMHEHUNA HOA C PH- 


0 - 
orenom mosra wnevenu kpo- PH 4,841 Ma 0,1%-ro pacrsopa B-amunasi 
muka: J—rvKkoren meveHH, B onbitax c NpUMeHeHHeM B-aMHu1a3bl COM pea 
2 — rankoreH Mosra IMOHHAaA CMecb cocTosa 43 10 mr raiuKoreH 


2 Mi BOAbI 4 10 ma cmecH, cocTosuel 3 pa 

HbIX OObEMOB MPOKMMAYeHHOTO aeTaTHOrO Oydepa c pH 4,8 u 0,2%-ro pa 
TBOpa OUMMEHHONM B-aMMa3sbI COM. | 

OnpegesenHe CTeMeHH pacilenseHuA TuiMKorena mpoBpoqumu no A. M. Te 

Kuny (1°), onpeseina OOpasoBaBulytocd NOX BAMAHHeM B-aMusa3bl MAJIbTO3Y 1 

peayKuHu MeTowom Xarefopna u Mencena u Bbipaxkad KOMMYeCTBO MaJIbTOz 

B MHJIJIHPpaMMax TJIIOKO3bI NYTEM YMHOXKEHHA NOMYYCHHIX BEMYHH pelyKU 


100 
Ha KosppuunenT =-7 . Monyyennpie pesynpraryi (Tabu. 1) O6HapyKUBAaIOT O 


muune BCTeNeHH paculeneHHaA B-amu- 
a3oH TauKOoreHa MoO3ra H IvIMKoreHa 
neyeHv KpouKa. I ukoreH Mosra Kpo- 
JIMKa HMeeT MeHbIIYto CTeleHb pacilen- 


Ta6nanua ft 
Creneub pactlennenua raukorena (B % 


B NpucytcrT- | B mpucyT 


JIGHHA 110 CpaBHeEHHIO C PJIMKOreHOM Tle- Rai BiH 
YeHH. CileOBaTesbHO, OOmee KOHUeCT- oa) ee 


BO [JIIOKO3HbIX OCTATKOB BO BHCUIHHX 
Wenax MOJICKYJIbl TuIMKOreHa MO3ra 
(o6mlant AvIMHa BHELIHHX Wee) MeHbue, Tauxoren mosra Slee 39,2 
yeM B MOJIeKyule rHKoreHa meveHH. Pnukoren nedenn 48,9 45,5 

Jina mowyyeHHaA mMpesctaBseHuA oO 
cpeqHeH AviMHe Wenel, a cieqOBaTesIbHO, H O CTeMeHH BeTBJIGHHA MOJIeKY, 
TVIMKOPeHa, MbI BOCMOJIb3OBaIHCb BeJIMYMHOH KCAHHHIbI Wem», KOTOPyto ONp 
Jes MeTOOM NepfogaTHoro oKucmeHHs (''), MpHHUMN KOTOporo cocTO 
B OKHCJICHHH MepHOaTOM KOHCUHbIX TVJIIOKO3HBIX Tpyll MOsJHCaXapHOE 
oOpas0BaHveM MypaBbHHOM KHCMOTbI, KOTOPad OTTHTPOBbIBaeTCA FUAPOOKUC! 
Oapux. TuTpopanve npov3Boqusu nocie 24-yuacoporo Bosyelicrnaua NaJ! 
Ha PIMKOreH. 

Bpruncuienve cpeqneh AHHbI Wenu (K«eqMHMUbI Lemu»>) MpoMsBOANAH NO pe 
mye N =m/162:n, rae m— nasecka rauKorena, 162 — 9kKBMBaneHT ra 
KO3HOrO OCTaTKa HM fM — YMCJIO SKBHBAICHTOB OOpa30BaBIelicd MYypaBbHH 
KHCJIOTHI. 

Tloy4eHnble anHble MoKa3aIM, ITO CpeqHAA [HHA Wen B MOMeKyse Ps 
KOreHa MO3ra COCTABJIAeT BeMMYMHY 12,5, a B MOIeKysle rmMKOreHa NeyeHH—|! 
STO TOBOpHT O Oosbuleli CTeMeHH BeTBJICEHHA MOJICKYJIbI TIMKOreHa MOsra. 

Bee BbILUICNpHBeeHHbIe MOJYYeHHbIe HAMM JaHHbIe MO3BOJIAIOT ClemaTb < 
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roueHHe O TOM, YTO ryIMKOreH MO3ra MO CBOeH CTPYKType OTIHUAeTCA OT IIH 
reHa NeveHH: TMIHKOTe€HY MC3Ta, BEPCHATHO, CBOVKCTBEHHbI Ooulee KOpOTKHe 
elHve env WH Oosee pasBeTBJeHHaA CTpyKTypa NlO CpaBHeHHlo C vIHMKOreHOM 
1€HH. 


Yuctutyt OvoxHMun F Tlocrynnsio 
AkagemuH HayK YCCP 9 X 1956! 


IMTHPOBAHHAS JIMNTEPATYPA 
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Jjoxnagn AKkafwemun HayK CCCP 
‘4957. Tom 112, Ne 5 


BHOXHMH 


A. 4. TYHHHA 


MIPEBPAUEHWE B OPTAHH3ME BBEJEHHOrO B KPOBb 
CEPOBOJOPOJIA-S*® 


(II pedcmaereno axademuxom B. A. Ineeaveapdmom 8 VIII 1956 ) 


B KHUICYHOM TpakTe H3 HeKOTOPBIX CepycOepKalluX AMMHOKHCIAOT OOp 
3yeTCH CepoBOJOpog, KOTOPbIM, OOMaad BbICOKHM Kos punwenToM BCaCbIB 
HHA, ObICTpO MocTynaeT B KpoOBb. Pag ucceqoBaTeten (7,5) moKa3aqu, & 
ocBoOoxKeHve OpraHu3Ma OT CepoBosoposa ocyufecTBAeTCA: 1) BbIBeqeHHeM 
HeM3MCHeCHHOM COCTOAHHH JIerKHMM UM 2) OKMCJICHHeM B KPOBH C MOCeyIouly 
BbIBEACHHeM TIpOAyKTOB MpeBpallleHuaA MOUOH. : 

Jina 6osee JeTabHOrO BbIACHeHHA STHX BOMPOCOB MbI HcnoWb30BaIH NaS 

Metroguxka. Onbitsl ObiiM nocTaBJleHbl HAaCOOaKaX, KOTOPbIM TIO, M 
(PHHHBIM HapKo3om 3a 10—30 cex. BBogumu Na,S** B Oexpenuyro Beny (3,5 
600 7 H,S*5 c axTuBuHocteio 27 - 10?—14- 10° umn/mun. nal Kr Beca XMBOTHOP 
Tak Kak CyJIbbuy HATpPHA, COMepxKallMH pauocepy, OblJI 3arpaA3HeEH NpHMeCc 
cyIbbaTroB, TO AIA CTaHapTH3alHu MU OUYHLMICHHA ero OT MpHMeceH Mepey Ka 
JIbIM ONbITOM Mbl NOAKHCAAIH pacTBop Hu oTroHAIH HeS B O,1 x NaOH. Tak 
CBeKCOTOrHaHHble MpenapaTbl cepHucToro HaTpua c S*° NpHMeHAJIMCb BO BC 
ombiTax. Coflep»kaHve MeYyeHOH Cepbl ONpefeAJIOCb B KPOBH, BbIbIXaCMOM B 
yyxe, Move H B CYXHX HM OeJIKOBbIX peNapaTax pa3/IMUHbIX OpraHoB. 

Kposb Opasacb 43 OepeHHOH BeHbI MPOTHBONMOJOKHOK CTOPOHbI yepes | 
60 MHH. Mocyle BBeeHHA. CepoBoqopok OTTOHAICA M3 NOAKMCMeHHOH KpO 
TOKOM a30Ta B Ba IpHeMHuKa Cc 2 Ma O,1 4 NaOH, rye on onpegenanca to 
MeTpHYeCKH C yxKe ONMCAHHbIMH JeTasamu (1) no cnoco6by Kapo-Puumiepa. 
THBHOCTh H2S*° onpeyeasacb B MpHeCMHHKe M0 4Hcy uMnysbcosB. UyscTE 
TeJIbHOCTh (boToMeTpu4eckoro MeToa 0,04; HeS na 1 Ma, a payquomMerpuyecn 
ro 0,002—0,0004 7 H,S ua | ma. 

Aa ompenenenua H2S*° B BbIqbIXaeMOM BO3AyxXe COOaKaM BBOMMICA Cyd] 
(buy HaTpUusA B NOsax OT 1/5, NO 4/49 OT MeTaMbHOH (2,9 mr/«r Beca (°)), c aKTH 
HocTbio B 80—140-10° umn/MuH. KMBOTHBIX TYT 2Ke TPaxeOTOMHpoBa 
HM BbIJ[bIXACMbIM BOSAYX Yepes KalaHHylO YCTaHOBKY HallpaBssJICA B eka 
c 10 ma 0,1 4 NaOH B Tevenne 5 Mun. H,S onpefesauica B UleOUHOM pacTB 
XMMMYecKH. AKTHBHOCTb CepoBogopofa onpeslemaach Ha 6yMaxKKax, CMOUE 
HbIX I€JIOUbIO HW MOMELICHHbIX B TOK BbIJbIXaeMOro BOSAyxXa Ha 5 MHH. 

Moua co6upanacb MyTeM MpoKoOa CTeHKH MOYeBOrO y3bipx — y cooa 
3a0HTbIX XOpotopMmom, Yepe3 20 — 25 mun. — 1 uac nocme BBeqeHHA Cybus 
B Move BeCOBbIM MeTOJOM ONpefeTAOCh KOMMYECTBO OGuIeH cepET, Heoprak 
YeCKUX CyJIbaToB HU SupoO-cepHucTbIX coequHeHHH. AKTHBHOCTh 3TUX cppe 
WMH ONpefsemaach B OOpasiax, KOTOpble H3POTOBAANIUCh u3 CMMpTOBOH c¥ 
neu3uu BaSO, (2,5 r BaSO, ua muutens). } 

B OenkoBbix M CyYXHX Mpelaparax pasAWUHbIX OpraHoB ompewesasach ¢ 
Mad cepa H €€ aKTHBHOCTb. CyXve Mpenaparbl H3rOTOBANHCb MyTeM BbICYIL 
BaHua 0,1—O,3 r pacrepTbIx TKaHeli oprana. BenKospie mpenapatTbl nony* 
JMCb MPM OcaxkJeHHH TPUXIOPyKCyCHOM KHCNOTOM H MpOMbIBaHHH JO yNane 
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KTHBHOCTH B MpOMBIBHOH *%KHAKOCTH. Ha Muuienb noMenanoce no 50 mr CYXHX 
pellapaToB, OlpeeJIeHHe MPpOW3BOAMOCb B CBHHILOBOM JOMUKe B TeYyeHHe 5— 
) MHH. MOH oMnpejlerAscA HeECKOJIbKO pas B TeveHHe JHA. 

PesyabrarTn. OOnapyxusats H,S B Bprpxaemom BOsqyxe XHMuye- 
{UM METOJOM YaBaOCb JIMUIb B TeX C/ly¥aAX, Kora B Oe{peHHyi0 BeHY co- 
aK BBOMMIN He MeHbule 1/,; CMepTebHOH Wosbl Na2S**, Paynomerpwyeckum 
1oco6om H,S** o6HapyxuBaca B BBI- 
bIXACMOM BOS3Jlyxe axe IPH BBeeHHH 
60 CMEPTeJbHOM AOsbI. OCHOBHOe KONIH- Botwegenne S* mouoit y coGax nocae Buy- 
scTBO H,S*° BprBoqusoch Yepes JIerKHe TPHECHUCDO BRexeHna H,5° 


TaOnauta 1 


NepBy!O Ke MHHYTY Nocse BBeAeHuA Fi = Paxaciunnemare WL) 
yappuna. Y2xe uepes 2—5 mun. payuo- a Jo - 
KTHBHOCTb BbIJbIXaeMOrO BO3yxa He Sa ge e 2. a 
MaBalocb ONpeseuTb. Opuentupopoy- = | SF og . ge | 2 
ple PacueTbI MOKA3aJIH, UTO C BbIbIxae- § | £8 oa ka | ge | &. 
BIM BO3YXOM BbIBOAUTCA OKONO 0.5% sz | BS 88 | gs | 63 | oe 
BeJEHHOO B BeHY KOJIMYeCTBA CYysIb(pH- 
a eee 7AOBySTBOn RTEMRED 5 | 20 35780 | 46,3 | 0,3 | 53,4 
3 PEAY US PARAM sg HECTOR OB S> aoc de dee 25 » eniAt bt Gal SOueihwOue: Wo -8 
ai B.A. Tuxonpapopau A.H.VcpKo- 4] 60 | 224500 | 5579} 2'9 | 419 
IM, MpOBeeHHBIMH Ha KposuKax (°). 3! 60 89442 | 40,2 | 0,9 | 58,9 


Jl€}OBaTeJIbHO, BbIBeeHHe HeH3MeHeH- 7” 
oro HS uepes slerkue He urpaer cymjecTBeHHOHM POM B Mpomeccax ero o6e3- 
Je7KHBAHHA. SHAUHTeIbHO GobuIee 3HAaYeHHe UMeeT OKucIeHHe H,S B KpoBH 

TKaHAX. 

Bo Bcex onbirax, npoBeyeHubix Ha 8co6akaX, HH B BeHOSHOM, HM B apTepH- 
aJIbHOH KpoBu H,S®* ue 06- 
Ta6auna 2 HapyKUBaJicad HH XMMUUeC- 
KMMH, HH payluOMeTpHuecku- 


35 
Yqenbuaa axTupnoctb S* B opraHax coOaKku MH MeTojamu. JlaxKe nlocie 


(aKTHBHOCTb BBeZeHHOrTO BHYTPHBeHHO NazS**) NOBTOpHOrO (uepes 15—20 
194 y H_S**=3,2-40° 600 y HeS*®=14-108 MHH.) BBeJeCHHA B KPOBb Me- 
HMIl|MHH- Kr HMfl|/MHH- Kr yYeHHOrO TIO cepe cvabpuya 
35 
" 2, Tao? V Ke B TlepBble MHHy- 
_ Oprani a en ee n pn Te: Tbl 10cIe BBEJeCHHA He OOHAa- 
g = BS io = ae py2kuBaetca. B To Ke BpeMa 
= 5 ee = = aap Fi 

of = | “e Fi ed Wk B I@JIbHOM KPOBH coxpa- 

[on 4 s t 
3 5 De g e | Ss HAeTCA BbICOKaA ‘paHoaK- 
TUBHOCTb Cepbl, OOYCJIOBJICH- 
srKHe OMe Tae 60 at eh 24,8) io20) BAA IPOH STAN eee nna 
SUCH 0:3 | 0,2 | 0,10 | 1,6 | 24,8] 1,00 H,S%*, KoTopple TaKxxKe ObicT- 
OUKH 0,5 | 2,7 | 0,80} 1,4 | 33,4] 1,90 po BbIBO_ATCA H3 KpoBHU. Tak, 
snesenka | 0,4 | 0,4 | 0,16 ee ip 3 pee IPH BBeJeHHU B BeHY aKTHB- 
meaike Tage ee 1-10° umn/mun 
JOB Ge os os fee | a fe) moth Balt al 


yepe3 3 MHH. B O,1 Ma KpoBH 
Obima OOHapyxeHa aKTHB- 
eth B 1698 umn/muH, vepes 7 mun. 1166 umn/MuH nu 4epes 15 Muu. 
19 umn) mun. M3 KpoBu NpOsyKTbI OKMCIeCHHA MOCTYNAIvT B TKAaHH H BbIBOAATCA 
moyuoh (ta6n. 1). 

Kak puguo v3 Ta6n. 1, Oombutiad vacTb S*° BEIBOAMTCH B Bue HeOpraHnye- 
UX CybaToB MU 3PHpo-cepHbIX COeAMHEHMH (40—60% o6meli cepbi). BpiBe- 
Hue S®*5 mogoit HauuHaetca ObicTpo. Uepes 20 MMH. MOcse BBeJCHHA B KPOBb 
30S? B Move yxKe OOHapyxKUBaeTCA OKOO 9%, a yepes | Yac—OT 10 yo 20% 
' BBCJICHHOM AKTHBHOCTH. es 

B ra61. 2 npefcraBJieHbl pesyJIbTaTbl W3y4eHHA paciipefeeHHs S** B Op- 
Hax yepes 1 uac mocae BBegeHuA Na,S*, BbIPaKeHHbIe B BeJIMIMHAX NPOUCHT~ 


Ht yetbHOl akTuBHocTu S*° (7). 
V3 qanupix Ta6. 2 BUAHO, ITO HaMOOJIbIIAA yAebHat AKTHBHOCTb oOHapy- 
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*KMBaeTCH B TOUKAX, a 3aTeM — B JlerkHX. STO cBa3aHO c TeM, uTO H2S*° 4a 
CTHUHO BbIBOMUTCH JIePKUMU, a MPOAYKTbI ero OKMCMeHHA — NOUKaMH. YJedk 
Had AKTHBHOCTb KPOBM M@KCHMA@JIbHa B MepBbl2 MMHYTbI MOCMe BB2SHHA CYJIE 
buna (0,6) noToM ona HauMHaeT CHMKaTbCA (Yepes 20 MHH. 0,08) u3-3a Bb 
BeeHHA CybpaToB NOUKAaMY; B a/bueliW2M AKTUBHOCTb KPOBM CHUKAaSTCA YR 
MefuenHee. MoxkHO RpeqnO0KUTb, YTO YacTh S** BKMIONasTCA B OeKH Kpos 
MW opranos. CnpaB2A1MBOCcTb 9TOrO MOKa3bIBaeT pacnpeseeHHe S*® B oprana 
co6akH (B uMa/mMun) 4Yepes | 4ac nocwe BHYTpHBeHHOrO BBeseHuA NavS' 
(194 7 HeS*> = 3,2-10%umn/mun). 


Cy xo Benkorplit 

npenapatT {MpelapaT 
Jlerkne, 135 73 
Tleyenb 95 64 
Tlouku 206 58 
CeueseHka 59 40 
Cepaue o7 8 
Mobi bt PAT 6 


(3 mpupegqennpix undp BugHO, ¥TO cofepxKanne S* B cyxux Ce 
OpraHOB 3HaYHTebHO Sombule, YeEM B OeKOBBIX. OgHako yacTb S** oKa3B 
BacTCH CBIZAHHOM c Oenkamu. BosuuKaeT BONpoc O XapakTepe 9TOH cBA3H. YI 
HeS npu ero OKHCeHHH OOpa3vioTca Cymbatel. Tapsep xu LUmugt (°) B onbiTa 
Ha KpbiCax yCTaHOBMJIH, ITO S?®° cy bPaTosB He HCNOMb3YETCA AIA MOCTPOCHHA CE 
pycoflepxauux aMHHOKHcIOT. Tem He MeHee J[]3HBHaTKOBCKHH (*) noKa3sa 
YTO B YCJIOBHAX OpraHH3Ma CysbdaTbl MOryT COeMHHATbCA C cnBopoTosi 
aJlbOYMHHOM HM B MeHblueH CTeCNeHH C a- HW B -rioOVHHaMH. | 

Ilo yanubmm padotei (8), S3° cynpcdaToB cBA3bIBaeTCH MpeHMYLeCcTBeHHO 
&-TNIOOYMHOM CbIBOpOTKH KPOBH Kpbic. ABTOpbl NOslaratoT, 4TO cepa CYJH 
(aTOB HE BXOAUT B COCTAB AMHIHIOKHCJOT, a HeT HA NOCTpOeHHe OeKOB c cep 
coflepxkauweh yrieBoguoh npocreTuueckolH rpynnok. BuquMo H B HawWuX HCCA 
QOBaHHAX HaHyHe S*> B Oenkax He MOKeT ObITh pacleHeHO KaK Pe3YJbT 
BKJUIOYEHHA CybpaTHOM cepbl B CepycOflepxKalive AMHHOKHCNOTHI GenKoB. X 
paktep cBa3n S?°c 6enkaMH AO/JKEH CTATb NpeAMeTOM JasIbHeHWUX HCCEAOB 
HHA. OHaKO OYeBHAHO, YTO B Npoueccax NpeBpalennA CepOBosoposa B Opr 
HH3Me HCMOb3OBaHHe CyJbMPaTHOH cepbl HMeeT BTOPOCTeneHNoOe 3HAYeHHe 


CpaBHeHHH C OCHOBHbIM NPOLWeCCOM — BbIBeAelueM TIPOAYKTOB OKHCJICHHA Het 
nouwKaMH. 


Counuckuit HHCTHTYT peBMaTH3Ma Tloctynia10 
\um. MW. B. Cranuuya 12 V 1956 
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Hoxnann Akayemun nayr CCCP 
1957. Tom 112, Ne 5 


BHOXHMH Al 


B. B. KOBAJIBCKHH u P. B. KAMHEP 


NPHCNOCOBUTEJIBHbIE H3MEHEHHA HEKOTOPbIX AEPUYPAS 
WM APIHHA3SbI B OPFAHH3ME )KHBOTHbIX MPH PA3HbIX 
THNAX KOPMJIEHHS 


(I pedcmaeacno axademuxom JI. A. Op6eau 29 X 1956) 


: HeoOxoquMbiM sTanoM Ha IyTH H3y4eHHA MpUCnOCcoOUTeDHBIX MepecTpoeK 
OMeHa BeWLECTB B OPraHH3Me XKHBOTHBIX MPH W3MeHeHHH YCOBHI Cpesb 
BJIETCH HCCIEROBaAHHe COCTOAHHA epMeHTHBIX cCHcTeM. Bonpocpi npu- 
IOCOOHTEJIBHBIX H3MCHEHHi pa3JIMYHbIX CepMeHTOB B XKHBOM opranHu3mMe 
SBeULeHbI B pxAfe paGdoT (112). 

MoxkHO HaMeTHTb TPH HampaBJIeHHA, MO KOTOPbIM MOrYyT OCYIeCTBIATECA 
CPMeHTHbIe afalnTalHH: BOSHHKHOBeHHeE HOBbIX (ePMeHTOB, H3MeCHeHHeE ak- 
ABHOCTH (ePMeEHTOB WJM HX KOJMYeCTBa H H3MeCHEHHE ONTHMYMOB (bepMeHTa- 
ABHOrO flelicTBua. MccnegopaTeiu nouTH He yJeAIOT BHHMaHUA BONpocy 06 
3MEHeIHH (PepMCHTHBIX OMTHMYMOB, Kak OHOH H3 ChOpM Mpucnoco6uTe/bHbIx 
eakILHii OOMEHA BelLeCTB B OPraHH3Me XKHBOTHBIX, TOra Kak B OTHOLWWEHHH pac- 
sHHH HW OCOOCHHO MHKPOOPraHH3MOB 3TOT BOMPOC H3yuaeTCA CHCTeEMATHYUECKH. 
ibl CUHTAeM, UTO UH B OMbiTaX Ha 2KMBOTHHIX JIA NONYYeHUA HaHOosee NOMHOrO 
NpaBHJIbHOrO MpeACTaBJeHHA O COCTOAHHH PEpMeHTHBIX CHCTeM CyleLyeT yuH- 
IBATb H3MCHEHHA CPEPMEHTHHIX ONTHMYMOB, H3MCHEHHS 3aBHCHMOCTH JelCTBHA 
ePMeEHTOB OT TeMNepaTypbl, pH, comeBoro CcocTaBa CpeJpl. 

VUccneqopanve aKTHBHOCTH HM ONTHMYMOB PH HeKOTOPbIX TKAHeBbIX (PepMeH- 
IB MPH pa3sHOTHMHOM, «3epHOBOM» — (PH3HOJIOrHYeCKH KHCJIOM H «3eJIeHOM» — 
M3HONOFHYeECKH LeOUHOM KOPMJICHHH %KHBOTHBIX H COCTaBHJIO MpesMerT 
ACTOALLEH padorpl. 

Tipu Bbi6ope yCoBHi OMbITHOTO KOPMJICHHA MbI CTPeMMJIMCb HCXOAUTb U3 
AKOrO COYeTAHHA KOPMOB, KOTOPOe MOMKET NpeACTABUTb HHTePeC A CeMbCKO- 
O3IHCTBCHHOH MpakTHKH. : 

SepHoBpoe H 3eeHoe KOpMJIeHHe — 4¥aCTO ynoTpeOsAtoulMecA Celyac 
SIOBHbIe OOO3HAYEHHA JBYX Pa3NMYHbIX THMOB KOPMJIEHHA, MPH OANOM H3 KO- 
PhIX MpeoGsaaioT 3€pHOBbIeC KOPMa, KOHUEHTPaTbl, KOPMa 2KHBOTHOFO NpOHC- 
OKIEHHS, MPH ApyroM — 3e/lenbie KOPMa, KOPHeMNJIO{bI. 

OnbiTbl NpoBosusHCh Ha KpOMHKAX-CaMUaX NOPOJbl WHHLUWHJIa BeCOM 
7 — 3,0 Kr, monyyeHHbIX B pe3y/bTaTe ONHSKOPOACTBEHHOrO pasBeeHHsA. 
(HBOTHbIC Ob pasfeseHbl Ha TpH rpynnbl (10 4—S KpOAHKOB B Kak JOH). 
epBand rpynna mosyyuana 3epioBoit palluon (oBeC, OTpyOu, KMbIX), BTOpaA 
yynna — 3esenbiii (ceno, CEeKny, Kaptoceib), TpeTbA Tpymna — KOH- 
JOJIbIibIti PaLLHOH (CeHO, OBEC, CBeEKJY, *KMbIX). Bce palHoHbl CosepxKann NpH- 
epllO PaBHOe KOJIMYECTBO KOPMOBbIX eAMHUL, (OKONO 150) u nepeBapumoro Oeul- 
a (16). 

OnbiTHoe KopMseHHe MposommKaNoch 30—40 CyToOK, Noce YerO KPOMHKOB 
\OHBAIM WH M3y4asM JelicTBue CHCcTeMbI OOuleroO AerHApHpoBaHHA, CYKUMH- 
SPupasbl, ervApasbl a-rviulepoocdata MbILWM HW aprnhasbl MeveHH. 

AKTHBHOCTb JlerHspas onpesenaH no BpeMeHH OOECUBeEIMBAIINA MeTHJEHO- 
i CHHH B aHaspoOHbIX yCNOBUAX, CO3aBaeMbIxX OOaBeHHeM arap-arapa. 
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@epMeHTHbIM MpelapaToM CAyKUIa MBIMeYHAA Kalla, KOTOPad B OMNbITaX 
CHCTeMOli OOUIerO AEFHAPHPOBAHHA ABJAMNAaCb OMHOBPeCMeCHHO MW HCTOUHUKOM Cyt 
crpatos. IIpH M38yYeHHH lerv[pas AHTapHOH KHCJOTHI Y a-raHnLepoocay 
TONb3OBaHCb OTMBITOH MbIIeYHOM KalMuel, K KOTOpOH AoOaBANM COOTBE 
CTBYOWIM Cy6cTpar. 

AKTMBHOCTbh aprmHasbl ONpefe AIH B KauiMllax MevyeHH, MO OTUIEINJIeHH 
MOUeBHHbI OT WOOaBJIeHHOrO B UpoObl apruHHHa. Mouepuny onpeseianu ypea 
HbIM MeTOJOM. 

3epHoBoe KOpMJleHHe, 3BeCTHOe Kak (M3HOMOrHYeCKH KMCIOe, Kak 
CNeOBaO OKULaTb, BbISBAO allMAOTHYeCKMM CBHur OOMeHA BeLLeCTB B Oj 
raHv3me: cHu3uica pH moun (C 7,55 Jo 5,98 ), BOSpOCO BbIfeIeHHe aMMHak 
(Ha 46%), yMenbuniuch pH u 6ydepHocTb Mplull MH NeyYeHM (MOKa3aHO Tp 
TIOMOLLM SJIEKTPOMeTPHYeCKOrO THTPOBAHMA MbIWeYHbIX WH MeYeCHOUHBIX CyCne} 
3ul), Senenoe KOpMJIeHHe, H3BeCTHOe Kak (PUSHOOTMYeECKH UeJIOUHOe, BE 
3BaJI0 IIPOTMBOMOJIOKHbIC H3MCHCHHA, B OOJIbIIMHCTBe CALyYaeB HECKOJIbKO MeHE 
BbIp a2KeHHBIe. 

Ilpu ucCeqoBaHuu BAMAHHA KOPMJICHHA Ha AKTHBHOCTb PepMeHTOB Obi 
yCTaHOBJIeHO, YTO 3eeHOe KOPMJIeHHe SHAUMTeJIbHO CHWKaeT, a 3CPHOBC 
MOUTH HE H3MeCHACT AKTMBHOCTb JerufpasHblX CHCTeM 110 CpaBHeHHIO C KOHTP 
JIeM. 

CpaBHuBad rpyNubl «3epHOBOrO» HM «3eJIeHOrO» KOPMJICHHA, Mbl HaXOMMI 
4TO TPH 3CPHOBOM KOPMJICHHH AKTHBHOCTh BCeX HCCJIeAOBaHHbIX erHAp 
(cucTeMbI OOulero JeruApupoBaHUaA, AerHpas3 AHTAapHOM KMCJOTHI M o-riMuep 
docdata) B 11/,—2 pa3a Bblle, YEM Np 3eJIeHOM. OTH JaHHble NpesCTaBwJlen 
B Tada. |. 


Ta6auna 1 
AKTHBHOCTh Jervupa3HbIX CHCTeM B MBILUMaX KpPOJIMKOB 


IipH pa3HOTHNHOM KOpMJIeHHH (BpeMA OOecUBeYHBaHHA 
MeTHJIGHOBOH CHHHH B MHHyTax)* 


KopmaenHe 
@epMeuT KOHTPOJIb- 
3epHOBOe seJICHOe Hoe 
Cuctema oOulero jle- 26 61 (24) 
rHApHpoBaHia (44—45) | (45—85) | (20—33) 
CykuuyHaeruypasa 48 80 36 


(86—70) | (45—120) | (25—45) 
Jleruppasa a-raniepo- 32 46 
tbocata (80—35) | (40—50) 


*B TaOnule npezcTaBseHbl cpeqHHe BeMUHHEI 10 
KaxKoH rpynme. B ckoOKkax mMpHBeseHb Mpeseubl KOme- 
Oanuit. 


TlowyuenHble JaHHble MOSBOJIAIOT BbICKa3aTb MpemMmomoxKenve O Oomee BEI 
COKOH HHTCHCMBHOCTH MpoueccoB JervpupoBaHHA B MbIWWeYHOH TKAaHH Tip} 
3€PHOBOM KOPMJICHHH, YM TIpH 3eseHOM. 

AKTHBHOCTh aprnHasbl MeYeHH OKa3aaCb MOBbIMMeHHOM y KPOMKOB rpynm! 
3eJ€HOrO KOPMJICHHA WM CHWKeEHHOH B 3epHOBOH rpynnme (Tad. 2). | 

V3 raO1. 2 BUAHO, YTO AKTHBHOCTh NeveHOUHOM ApruHasbl B rpynne 3eue 
HOrO KOpMsieHHA Ha 31% MpeBblllaeT AKTHBHOCTb (bepMeHTa B rpynne sepHe 
BOrO KOPMJICHHA. 

Hamu BbiABJeHbI pasmMyMA B MOJOKeHMM HM XapaKTepe onTuMyma pH der 
MCHTOB IIPH Pa3HOTHNHOM KOPMJICHHM NOMOMbITHbIX X2KMBOTHBIX. SaBHCHMOCT 
AKTHBHOCTH OT pH usyyanach WIA CYKUMHJerHApasbl MBI, M JIA “apruHnas: 
neyeHu. 
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_ Onrumasbnaa 30Ha pH qua jelicraua CYKUMHAerHApasbl pacmoswoxena m0 
alNHM JaHHbIM B mpesetax pH 7,5—9,5. Ona B GombmimucrBe CryuaeB 3HauH- 
ebHO pacTanytTa, oOpasyxaA miaTo, KoTopoe oxBatpiBaer oT 0,5—2,0 enunut 


TaOauna 2 
« 
; AKTHBHOCTb aprHHa3bl NeveHH KPOAHKOB Mp pa3HoTHn- 


HOM KOpMJIeHHH (B MP a30TA MOYeBHHbI, OTULENMBIMeHCA 
OT QoOaBeHHOrO apruHvHa)* 


; KopmvieHHe 

] @epmeuxT wl 

3epHOBoe 3e1eHoe | KOHTDpOJIbHOe 
Apruuasa 0,509 0,732 0,588 


(0,449—0,679)|(0,604—0,843)| (0,465—0,66) 


*B TaOmMue MpeqcTaBJeHbl cpeHHe BeJIMYHHEI m0 
KaxKOH rpynme. B ckoOKax MpHBefeHbl peep Koue- 
Oannit. 


yH. Or kucaprx 3Hayenuit pH (6,6—6,8) kK onTHMasbHOM 30He BCe KPMBbIe JatoT 
[OBOJIbHO KpyTOH nogbem. Hanporus, cia KPHBbIX OT ONTHMasIbHOrO NWMaTO 
¢ meouHOH sone pH (or 9—9,5 k 10—10,5) o6brmHO orsornit. 

HaiijeHo, 4To y BCeX KPOMMKOB rpyllbl 3epHOBOrO KOpMJIeHHA ONTHMYyM 
YH mMpnuewHoH cyKuMHgerugzpasp (puc. 1) NpexcTaBaseT coOol mimMpoKoe mia- 
0, OXBaTbIBaroulee 1,5—2 equnuub pH. 
3 rpynmne 3eeHoro KOpMJIeHHA 3TOT ON- 
MMYM Y OOJIbIIMHCTBa 2KHBOTHBIX pel - 
TaBIAJ COOo10 HeOObUIOe NATO, MpoTs- 
KeEHHOCTbIO He Ooslee 0,5 equHny pH, 
JACNOIOHEHHOe MPH pasJIMYHbIX 3Haye- 
iuax pH Bnpefenax oT 7,5 909,5. Bcpeg- 
(eM ONTHMYyM PH juia AelicTBHA CyKUMHJe- 
Upasbl pH 3epHOBOM KOPMJICHHH OKa- 
ajica B 2—4 pasa mupe, 4YeM Mp 3e- 
IeHOM. 

OntumMyM pH npu KOHTpoJbHOM KOp- 
[JICHHH MMeeT pa3sHyto WIMpHHy, HO BCpel- 
[eM 3aHHMaeT MpOMeKYTOUHOe NOJOMKeHHE 
[eK VY OMbITHDIMH rpynnaMu. 

Ulupuyy 4 nomoxweHue onTuMyMa (bep- 
[eHTa ClefqyeT, OYVCBHAHO, pacCMaTPpHBaTb 
‘aK T1IOKa3aTeJIb CFO MPHUCHOCOONTEJIbHbIX 
O3MOXKHOCTeH, MOKa3aTeIb CTOMKOCTH H 
(bcdeKTHBHOCTH ero JelicTBHA. OOpauaeT 70 80 90 100 
(a ceOA BHHMAHHe (pakT, 4TO OObUIAaA WIH- LD pores 
MHa ONTHMyMa pH CYKUHHeruApa3spl NPH Puc. 1. Sapucumoctp jelicTBuA MbIUeY- 
€PHOBOM KOpMJICHHH, YeM TIpH 3esie- HOH cyKunHaeruapasbl or pH: a — 


| & _ 8epHoBoe KopmMumeHHe, 6 — 3eNeHOe . 
OH aK 
OM, cO4eTaeTcAH HC Oosee BbICOKOM Eopikeae  B.raciom sAbwanreseyx pe? 


MBHOCTbIO (epMeHTa B rpymme 3epHOBO- BbIe JWI ABYX PaSHbIX ONbITOB 
O KOpMJIeHHA. 

OTUuM NOATBeEpARAaeTCA BbICKASAHHOE paHee IIpeqmoO*wKeHHe, YTO HHTCHCHB- 
OCTb TKAHEBBbIX IIPOWeCCOB HerupupoBpakuA TIpH 3€¢PHOBOM KOPMJICHHH BBbI- 
I€, YEM TIPH 3eJIGHOM. 

OnTHMaJIbHaaA 30HAa pH JIA JeHCTBHA APrHHa3bl MeyeHH BO Bcex CJyyaAx 
axoJUTCA B wWeNoUHOl o6macTu, Ho upw pH 11,2—11,3 o6bmHo npoucxoguT 
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MUH. 


Gpema obecuberubanua memunenobod Cun 


peskoe mayenve axTuBHocTH aprunasbi. IIpu pH 11,5 akTHBHocTb cbepMeHT 
yxKe OYCHb HE3HaUMTebHa HIH paBHa HyJlo (pue. 2). 

@opma w nosox*KeHHe onTHMyMa pH aprunasbl y OTJCJIbHbIX MKMBOTHBIX 
mpeyeax Tpynnbl 3eseHOrO KOPMJIEHHA XapakTePH3OBaNNCb ee 
OJHOPOAHOCTHIO: ONTUMYM MpescTaBsi COOOlO pe3KO BbIPAKEHHBIH MNMK IIPH P 
11,2—11,3. Brpynnax sepHoporo HM KOHTpOsbHOrO KOpMJIeHHA HaOsO,anHne 

MHAHBUAYaJIbHble pasvIMuHA BT 
JIOwKeHHH HW CPopMe onTHMyMa ot 
aprHHa3bl: OH NpefcTaBiAd CoOor 
6omee UH MeHEe BbIPaxKeHHO 
maTO pa3sIMYHOH WHpHHbl Hill 
cla6o O603HaYeHHbIN NHK B 30K 
pH 8,5—10,75. 

CornacHo cpeqHHM aHHbIM TI 
KaxOH rpynne ONTHMYyMbI Pp! 
aprHHa3bl CMELIeHbI B COOTBETC 
BUH C COCTOAHHEM KHCJIOTHO-UL 
JIOUHOrO PaBHOBeCHA BOpraH3M 
O6VCOBM€HHOM THOM KOpMJI 
HHS; TPH 3eeHOM (Pu3HOOrH 
YECKH LIEJIOUHOM) KOPMJICHHH 0: 
Haxogutca oKosio pH 11,3, np: 
3€PHOBOM (u3HOOrHYeCKH K 
JOM) — oKoso pH 9,6, Torga ka 
pH KOHTPOJIbHOM — OKOJIO ph 
10,55. 


Puc. 2. SapucumocTtb elcTBHA aprHHa3bl Hav6onee verKoe BosielicTBH 
neyvenu oT pH: a — 3epHoBoe kopMuienne, 


6 —s3eneHoe KOpMueHHe, @6—KOHTpombHoe Ha XaPpakTep 34BHCHMOCTH aKTHB 
KOpMJIeHHe , HOCTH aprHHa3bl NevyeHH OT Pp 


OKa3aiI0  3eJIeHOe KOPMJICHH 
BbI3BaB pe3KOe H3MeHeHHe CopMbl oNTHMyMa pH 4u onpeseneHHbIM CBHI er 
B UeJIOUHY!IO CTOPOHY. 

B pe3yuibTaTe NpOBeeHHbIX HCCIIeOBAHHH HaMH NOJYIeHbI WaHHbIe O COCTOA 
HMM HEKOTOPbIX (PEPMEHTHbIX CHCTEM B OPraHH3Me XKHBOTHBIX MPH pa3sHOTHNHO 
3€PHOBOM H 3eJIeHOM KOpMseHHH. Iloka3aHOo, 4YTO Mp 3epHOBOM KOpMJ 
HHH HHTCHCHBHOCTb NpoOueccoB AerHAPHPOBanA B MbILWEYHOM TKAHH BBILUE, | 
AKTHBHOCTb aprHHa3bl NMeYeHH HHKe, YEM MPH 3€CHOM KOPMJIEHHH. 

IIpH W3y4¥eHHH MBILICUHOH CYKUMHJernApasbl W MeveHOUHOH apruHasbl O 
HapyXeHO H3MeHeHHe (OpMbI H MOOKeHHA CPEPMEHTHBIX OMTHMYMOB B YCJIOB 
AX Pa3HOTHNHOFO KOPMJIEHHA, KOTOPOe, OYEBUAHO ABNAeTCA OAHOH U3 chop 
peakuui tbepMeHTHbIX CHCTeM OpraHH3Ma Ha H3MeHeHHe YCJIOBH MMTAaHHA. 


Bcecor3Hbl HayYHO-HCCenOBaTeJIbCKH Tloctynuao 
HHCTHTYT 2XHBOTHOBONCTBAa 27 1X 1956 


Lodep-kanue asoma move Gunes 
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BHOXHMH fl 


Ml. A. KOJIECHHKOB 


PACIIPOCTPAHEHHE OKCHJA3bI rJIMKOJIEBOH KUCJIOTbI 
B JIACTbAX PACTEHHH 


(IT pedcmaeaeno axademuxom A. H. Onapuxnoim 9 X 1956) 


Oxcuya3a raukoneBoli KUcMOTEI OGHapy»KeHa BO MHOrHX pacTeHuax. Ona 
XOWHT B COCTAB AbIXATCJIbHOM CHCTEMbI 3eJICHbIX JIMCTbeEB MH TeX YacTeli pacTe- 
IMli, KOTOPble CNOCOOHbI OOpas0BbIBaTb XOPOUW, XOTA MOFYT ero 1 Ie HMeTb. 
Ipeanionaraetca, 4TO 3Ta AbIXATeMbHAA CHCTEMA TECHO CBA3aHa C POTOCHHTe30M 
). OqHMM H3 KPHTepHeB B XHOCTH TOrO HAM MHOrTO depMeHTa Ain OOMeHa Be- 
I€CTB B KHBOH KJICTKe ABACTCA PACMPOCTPaHeHHOCTb eFO CpeAN PasJIHYHbIX 
pranv3mos. M3yyenve oOKcHasbl PIMKOMeBO! KUCJOTbI NPOBOLWNOCb TaBHbIM 
Opasom y TpaBAHHCTbIX pacTeHHii. Ofnako, MpescTaBmano HHTepec H3Y4HTb 
acMIpOCTpaHeHve STOFO GepMeHTa CpeAH ApeBecHbIX NOpoA UW KyCTAapUNKOB. 
Jamu Obl1u mpoBeseHbl Take uccIegoBaiuA B HuKkutTcKomM OoTaHHyecKomM cally 
iM. B. M. Monotopas r. Sate, B anpeme — mae 1956 r.* Becna 1956 r. 
IIa no3sqHAd. B anpese HaMHM HCCeMOBaIMCb Be4YHOSeIeHbIe pacTeHHA, a 
. Mae JINCTONAHbIe. 

Jia onpesqeeHuA AKTHBHOCTH OKCHa3bl PMKOeCBOH KUCJIOTLI MbI HCMOJIb- 
OBasIH pa3spaOoTaHHblii HaMH KOJOPHMeTpHYecKHH MeTOA. OH OCHOBaH Ha 
NpPeeeCHHH KOMMYECTBA PAHOKCaeBOH KUCJOTbI, OOpasyroulelica B pesybTaTe 
JEPMEHTATHBHOrO OKUMCJICHHA TaHKOeBOH KUCIOTHI. IIpHHunn onpeqeneHuA 
AAMOKCaJI€BOH KHCOTbI B3AT HaMH y PocTepa Hu OcTepepa (?). 

Jia onpejeseHvA aKTHBHOCTH OKCHJa3bl PIMKOJIeBOH KHCJIOTbI B pactTe- 
(MAX, Mbl pacTHpawH 27 cCBeEKHX JHCTbeB B cTynke c 20 ma (hoctaTHoro 
yyepa pH 7,17. Pomorenat oTKHMawH Yepe3 BoceMb CvloeB MapwM. B onbiT 
paw mo 5 MA oTKaTorO coKa, H K HMM QoOaBasH 0,5 ma 0,1 M ranuKko- 
lata HaTpHA, a B KOHTPOJIbHbIe NpoOL! — 0,5 Mu Bogbl. Cofep2%kHMOe HHKy- 
upoBam 1 uac B TepmMoctate npvH 28—30°. Benku ocaxyamm 0,5 Ma 
0% -H TpHxXJOpyKCyCHOH KHCJIOTbI, H B O MJ (PUJIbTpaTa OMpesedAM PIMOK- 
asieBy!0 KHCJIOTY, Aviat Yero B OObIKHOBeEHHOH NpoOupKe K HMM MpHOaBJs- 
mum | ma 0,3%-ro BoyHoro pacTsopa WeHuvsIrugpasnHa, a yepe3 15 muu.— 
-mMa 10 4 HCl u |! ma 1,5%-ro BogHoro pacTBopa xeJIesocHHEpogucToro 
causa. KomopHMeTpHpoBalin Bu3yaJIbHO. 

Ilo WHTeHCHBHOCTH OOpa3viollelicA KpaCHOl OKpaCKH, a CeOBaTeMbHO,— 
IO KONMYeCTBY OOpasyrollelicA TIHMOKCaeBOM KHCJIOTbI, HCCeAOBaHHbIe HAMA 
ACTEHHA MOMKHO PasfeINTb Ha 4 rpynnbl. 

Y I rpynnbi pacrenuit np ompeseseHHH PIMOKCaeBOH KHCJIOTHI B BBILIC- 
MIHCAHHbIX YCJIOBHAX Pa3BHBaslaCb OY€Hb HHTCHCMBHAA OKPackKa, He Mporyc- 
‘ABLIAA CBeTa; CeOBATebHO, 3feCb ObIO MHOFO TIHOKCaeBOH KHCJIOTHI. 

Y pacrennit I] rpynnp! oxpacka Opila OYe€Hb HHTCHCHBHAA, HO Mpolyckasa 
BeT. 

B III rpynne oxpacka Oplia ca6an, HO OTYeTIMBAA. 

Y IV rpynnp pacrenuii nosBeHHA OKpacKH He HaGMOMaOCb (MOET ObITh 
IO TCM HJIH HHbIM IIPHYHHAM YCTAHOBHTb ee He yJasocs). 


* 3a mpemocTaBleHHe BOSMOXKHOCTH NpoBexeHuA STOH paooTbl MpPHHOLUy OnarofapHOcTb 
yykopoxcTBy HuKHTCKoro OOTaHH4eCKOrO Caja. 
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Pacteuua I rpynnb 


A6puxoc (Armeniaca vulgaris) Lam. 
Auprua (Prunus divaricata Led.) 

Buna (Cerasus vulgaris Mill.) 

[pyuia (Pirus communis L.) 

Tlpox stHenckuit (Genista aetnensis L.) 
Jiumon copt JInc6on (Citrus limon Burm.) 


Tlepcux (Persica vulgaris Mill.) 

Tlmom Bewnosenenbili (Hedera taurica Carr.) 

Cammur 6aneapcekuli (Buxus balearice Wild.) 

Cmopoguna xyctuctaa (Ribes fascicula- 
tum L.) 

Llebanoraxcyc Koctanoi (Cephalotaxus dru- 


pacea S. et L.) 
Uy6ywuuk Kutaiickua (Philadelphus sinen- 


sis L.) 


copt Hosorpyackuit 
Maronua nafyOonucrHan (Mahonia aquifo- 
lium. Nutt.) 
Tagqy6 o6nikHOBeHHBIM 
IL, Ss dhs) 


(Ilex aquifolium 


Pacteuua Il rpynunmp 


Marnomua KpynHoupetHaa (Magnolia gran- 
diflora L.) ’ 

Pa6una KpbimcKkaa (Sorbus domestica L.) 

Campa (Prunus domestica L.) 

UYepemmsa (Cerasus avium Moench.) 

A6noua (Malus domestica Bork.) 


Aisa o6piknopennaa (Cydonia oblonga Mill.) 

Bam6yx 3eexo-romy6ou (Phyllostachys vi- 
ridiglaucescens A. et Riv.) 

Kaman nacrosmui (Castanea sativa Mill.) 

JlappoBulHa nopTyraspcKaa (Laurocerasus 


insitanica Roem.) 
Pacteuua Ill rpyunn 


Tly6 xamenupri (Quercus ilex L.) MoxxkepesIbHHK BUprHHcKHl (Juniperus vir- 


»  nywucrpii (Quercus pubescens Willd.) giniana) M. B. ; : ‘ 
Enb O6bIKHOBeHHas, BbICOKad HIM eBpomeli- CocHa aselncKaa (Pinus halepensis Mill.) ) 
ckan (Picea excelsa Link.) Cexpolia THccoBugqHad (Sequoia semper- 


Kunapvc mupamufaibHbii (Cupressus sem- virens Endl.) 
pervirens L. f. Piramidalis Torg.) Tuce sroqupilt (Taxus baccata L.) 
Jlapp 6naropoqHp (Laurus nobilis L.) @uctawika Aukaa (Pistacia mutica F.et M.}| 


JIuna KaBkasckaa (Tilia caucasica Rupr.) | 


Pacteuua IV rpynny 


Mywmysa socrounaa (Eriobatria japonicay 
Ldb.) 

IJuxta Hymuguiickaa (Abies numidica L.) 

Cexpolia rurautcKkaa (Sequoi dendrum gi-} 
ganteum Bucholz.) 


Ayky6a smouckaa (Aucuba japonica Thunb.) 

Kenp atmaccxuh (Cedrus atlantica Manetti 
i.Glauca pendula Beissn.) 

Kunapyucosuuk JlaBsoHa (Chamaecyparis 
Lawsoniana Parl.) 

Macumua HacTosimaa (Olea europaea L.) 


M3 uncna HCCIeqOBaHHbIX PpaCTeHHii OObUIMHCTBO JIMCTBEHHBIX COJepmKa 
aKTMBHY10 OKCHa3y, a OOMbUIAA YacTh XBOMHEIX — cylaObrit cbepmeuT. B ucTbAxs 
ayKyObl ANOHCKOH, MACJIMHbI H MYUIMYJIbI YCTAHOBMTb HasIMuHe OKCHa3sbl HEX 
yAalocb BCJIeECTBHe COOCTBeEHHOM HHTCHCHBHOH OKpaCKH 9KCTPaKTOB H3 3TUX) 
pacTeHHH, MACKHpytolleH BO3MOXKHOE OKpallMBaHve Mpu onpesesenuu ran 
okCasleBou KuCNOTHI. IIpu uccueqOBaHHH ObiI0 OOHAPyXeHO, YTO TOMOreHaTHI i i 
pacTeHun, re OOnapyXUBasaCb AKTHBHAA OKCHa3a, OOBITHO He (PUJIbTPOBAaJIHChé 
6e3 Oc axkeHHA OeIKOB Yepes OYMAXKHbI PUILTP UNM PUILTPOBAaIUCh 3eJIeHbIMHY 
M MYTHbIMM. Tam xe, re roMoreHaTb! PUATPOBAJIMCb OYCHb XOPOUO Ges Oc ax-| 
AeHuA OeIKOB, (epMeHT Obi] MAIO AKTHBHBIM HIM Jake He OOHapyxKHBaJCaA.| 
ITO UMeJIO MeCTO raBHbIM OOpasoM B ONbITAaX C XBOMHbIMY pacrenusamu. Y sTux) 
pacTeHu Nocse PUIbTpOBaHUA TOMOreHaTOB Ges ocaKJeHHA NoONyyanca mpo- 
3PauHbIH Oe€CUBeETHbIH WIM xAeNTOBATHI cusmETpatT. M3 sroro dusbrpata Tpu- 
XJIOPyKCYCHaA KHCMOTa HHYerO He OCaxKama. CneqoBaTesbHO, OHH He UMeJIN 
pacTBopuMBIX GeKOB. MoxHO TpeqnoularaTb, UTO 9TO UM ObINO MPHUMHOH HeEOO- 
Hapy2keuua PepMeHTa B STUX PacTeHUuAX, TAK Kak tbepMeHT ocaxanca MmpHi 
pacrupanuu. 


[IpuBeyeHupre AaHHble CBUJCTEIbCTBYIOT O LWIMPOKOM pacmpocTpaHeHHH 
OKCHA3bI MIMKOJICBOM KMCJIOTbI CpeAM pasHbIX BUOB ApeBeCHbIX H KYCTapHHKO- 
BbIX PpacTeHH. CieqoBaTesbHO, STOT cbepMeHT UrpaeT BaKHYIO POJIb B OOMeHEs 
BeINe€CTB 3eJICHbIX PaCTeHHH. 


Mucturyr 6voxumun um. A. H. Baxa Tocrynuso 
Axkajemuu Hayk CCCP 15 VI 1956 
WMTHPOBAHHAS JIATEPATYPA 
* TL. A. Konecuuxos, Yen. cosp. 6non., 38, B. 2(5), 133 (1954). ? P.Foster, 


M. Esterer, J. biol. Chem., 156, 161 (1944), 
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BHOXHMH Al 


A. A. KPACHOBCKHH xu K. K. BOMHOBCKAS 


OBPATHMOE MOSBJIEHHE MOJIOC NOrJIOWJ.EHHA B KPACHOM 
M BJIA3KOM HH®PAKPACHOHM OBJIACTAX CNEKTPA MPH 
®OTOBOCCTAHOBJIEHHH XJIOPO@®HJIJIA, MNPOTOXJIOPO®HJIVJIA 
WH UX AHAJIOPOB | 


(II pedcmaeaeno axademuxom A. H. Tepexnunoim 23 X 1956) 


Uccaeqopannaa B Hamel maOoparopuu peakiua O6patumoro (boroBoccta- 
{OBJICHHA XJOPOPHa Mero aHaJOrOB OOBMMHO NPHBOAUT K OOpasoBaHHlo Mpo- 
feXKYTOUNbIX POTOMPOAYKTOB, OG/aarwouluX MaKCHMYMaMH MOrOWleHHA CBeTa 
3 OOAaCTH Oosee KOPOTKOM NO CpaBHeHHIO C JVIMHHOBOJIHOBbIM MaKCHMYMOM 
IOPIOWLeHHA MHrMeHTa (CBoyKy cM. (')), OfHakO pH coToBoccraHoBeHuH 
emMaTONOpmupuna UW Apyrux nopdupuuos (?,%) mMbl oOOHapyxHIM NorsomeHHe 
J MpOyKTOB peakUHu B OM3KOl HHppakpacHolt OOmacTH cCneKTpa (MaKCHMyM 
Ip 745 My), YTO yKa3bIBaeT Ha BO3MOXKHOC BOCCTAHOBJIeHHe IPH ZTUX peakKUHAX 
TMOJIYH3O0JIMPpOBaHHbIX» JBOHHBIX CBA3eH MOJICKYJbI MMTMeHTAa. 

3a nocmeqHMe TO/bl HaKONHJIcA OObUIOH MaTepHa, yKasbiBaloMHl Ha 
MeuupHyeckoe JeHCTBHe OCBELEHHA B KpacHOH MW Ou3KOH UHpakpacHolt oOsa- 
TAX CleKTpa Ha pA PoroGuosoruyeckHX peakuMh pacrenua. Tak, HampuMep, 
CBeIMeHHe CEMAH PAJa pacTeHH KPpaCHbIM CBeETOM (MaKCHMYM cleKTpa JelicT- 
MA «~OKOIO 650 Mu) CTHMysIHpyeT MpopacTanue; nocsesyroujee ocBenenHe 
[Hp aKpacHbIM CBETOM (MaKCHMyM ClekTpa JelicrBua 745 mu) IpHBO_UT K CHS- 
MIO CTHMYJIMpyrollero WeHcTBHA KpacHoro cBeTa (°). 

Kenan UCCJIeOBaTb BO3MOXKHYIO CBA3b MEXKAY peaklHel COpaTeMoro doTo- 
OCC raHOBJICHHA NOPMYPHHOBbIX MHTMCHTOB C HX BO3MOKHBIM YUaCTHEM B yKa- 
AHHBIX (POTOOHOJIOrHYeCKHX Tpoweccax, Mbl MpeANpHHANH NovcKH oTorpo- 
YKTOB, OOaatOllHX NMOPIOWeHHeM B JVJIMHHOBOJIHOBOH OOlacTH cieKTpa u 
CCIEHOBaIH BJIHAHHe OCBeLIeEHHA Ha CKOPOCTb OOpaTHMbIX IpeBpalljenHi 
TUX MIPOMe2XKYTOUHBIX COeAMHeHHH. 

OnpiTb! OObIMHO CTaBHJIH MO culefqyrouleH cxeMe: 5 MJ pacTBopa MMrMenTa 
. CMeCH CNupTa Cc MMpHAnHOM (7: 3) c KoadhuuNeHTOM Hormomenua (K) B Kpac- 
[OM MakcuMyMe oT 2,0 yo 5,0) u 50 Mr acKopOHHOBOHM KHCJIOTHI BBOJMI B TpyO- 
y Tyx6epra, mpucnoco6seHHy!o JIA cnheKTpodoToMeTpHyecKUX H3MepeHHuit 
la mpwOope Bexmana (mMojentb DU). U3 tpyOxu yfananu Bo3sqyx, OTKaUMBaA 
[pH B3OaJITHIBAHHM MaCJIAHbIM HAaCOCOM, CHHMAJIM HepBblli CHeKTP MCTJIOWeHHA 
T 900 Mu «MpOTHB» CTeKJIAHHOH KIOBeTHI C BOOM, Nocme Yero OcBelllau TpyO- 
Yy B Mokyce KOHJeHcopa KHHOMaMnol 300 BT Yepes CHHUM CBeTOpubTp C3C-5, 
pesarcllnit Kpalinioio Kpacuyio OOsacTb cnekTpa. Bo Bpema ocBelleHuA TpyOKa 
[axOJWacb B BOAAHOM pyOauike c Temmepatypon 15°. B npouecce ocBemeHuA 
i3Mepaun K BMakCHMyMe OOpa3yIOWINxXCa POTOMPOAYKTOB Yepes Karksple 30 cek. 
CBeMleHHA; OOblyHO yepes 3—5 MHH. OCBeLIEHHA HaKONJeHHe MNpOyKTOB 
OcTHraslO MaKCUMyMa; Tora CHOBA CHHMaJsIM CMeKTp NMOPOueHHA M HaOwJIOMa- 
[1M 3a CKOPOCTbIO OOpaTHOH peakUHH 6e3 BOsLyxXa HIM NycKan B TpyOKy BO3- 
yx. OOparuy1o peakumio BesH HOO B TeMHOTe, HOO OCBellan TpyOKy Yepes 
€MHO-KpacHbii cBeTopusbTp KC-19, nponycKkaronul OusKylo HN@pakpacuyto 
OnacTb. [locne OKOHYaHHA OOPpaTHOH peaKUMH CHUMAJIM CIeKTp NOTJOWeHHs. 
JuddhepeniuasbHbl CneKTp MOrouleHHA POTOMpPOAYKTOB COOTBETCTBYET pa3- 
IOCTH MeXxKy BTOPbIM HM TepBbIM H3MePpeHHAMH; PaSHOCTb Mey TpeTbHM HM BTO- 
IM H3MepeHHAMH JlaeT CieKTp OOpaTuMoO-pearupytionlero NposyKTa. 

MotopeaklMA BefeT K Cosee ObICTpOMy MafeHHIO ONTHYECKON MIOTHOCTM Ha 
CKJIOHe» KPMBOH YruaBHOrO MaKCHMyMa MOrsolweHHA MMrMeHTa TO CpaB- 
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HeHHIO C OObIYHO MaJIbIM ee YyBeIHYeHHEM 3a C¥eT OOpasoRaHuA Mpc 
MexkKYyTOUHOrO mpofyKta. Tlostomy G6pbictpoe monwxeHHe Audpdepenunam 
HOrO CMeKTpa MOXeT COOTBETCTBOBATb (HKTHBHOMY «CMeKTpy» TIpOMex) 
TOUHOTO =mMposyKTa, SHayeHHe MaKCHMyMa MpPepeHUMabHOrO CHEKTP 
OyfeT HCTHHHbIM JIMUIb B TeX CwJy4aAx, KOrfa MOrMOWleHHe MPOMC*K) 
TOUHOFO NpOAykTa JexKUT Bue o6acTH TaBHOrO MaKCHMyMa TIOTJIOULeHH 
NMrMeHTa. QTO OTHOCHTCA K MpOykTa 
(boTOBOCCTaHUBJIEHHS TeMaTONOpupHE 
MW npotoxnopodussa. Besyuae xe XM 
podusna wu murMelTa CeMAH MSITJIMK 
quddepeHuvaJbHbIN CNeEKTP MaeT JMU 
JWJIMHHOBOJIHOBY!1O BETBb MOJOChI MOrsc 
meHHA oTonposykTa B CAH3KOK Ut 
(bpakpacuol! oOnacTH cneKkTpa. 
Xaopoduaa a. IIpu Beqenu 
ONbITOB B MMPHAHHE Te OTYETIUBO OOp< 
BVETCAKKPAaCHan» BOCCTAHOBJICHH aA POF 
Ma, HaO0aeTCH JIHLb HEKOTOPOe yBE 
JMYCHHE NorsOWeHHA B OOsacTH 7O0- 
800 My; OfNaKkO NpH BeseHHH ONBIT 
B CMHPTONHpHAMHOBONM cpege Hadu 
JaeTCA OTYeTMHBOeE NOABJIEHHE TMOJOC) 
normomenua 850—700 Mu, oOpaTu 
NaflaioureH B TemHoTe (pue. 1). Anate 
xopodusNa-—PTaOWWaHHH MarHHaA = 
B 3THX YCJIOBHAX faeT MeHee ant 
normomenve B OOnactH 700—800 m 
JIluHwuTuL HW Pennept (*), ocBett 
‘ pacTBOpbl xsOpodmusa B CMeECH 3cup 
Puc."1. PoropoccranoBsnenne xnopopunnaa.  yaonental — cnupT np —-170° na6a 
5 mul pacTBopa BCMeCH CNHpta H NNPHAH- 
Ha (7:3), 50 Mr ackOp6HHOBOM KHCAOTHI, Aan Wapsady C NOABICHHEM’ TOJGS 
K xnopopunaa npu 665 mu = 4,0: 1 — uce- cbotonposyKta B oOsactu 480—560 mM 
XOJHbIM CNEKTP NOPOULEHHsS PacTBOpa B Ba~- HEKOTOPOe YBeJIMYEHHC NOrcuLeH 
KYYMHOH TpyOKe, H3MePeHHbIN NPOTHB KIOBe- pu 700—730 Mu. accbex TEI yCHJIMB 
TbI Cc BOMOH; 2 — nocne 5 MHH. OCBeLLeHHA 
wepeg ceetobumsrp C3C-5: 3 —mocne) vac, ~ > SEB ae Hcxons t 
OOpaTHo peaKunH c Bo3lyxom, 4 —pa3- HalvMX ONbITOB, MOKHO Mpenosarat 
HOCTb cnekTpoB 2—/; 5 — pasnocTb cekTt- UYTO 9TH ABJICHHS, KOTOPbI€ ABTOPH Pp 


pos 2—3 6oTbI (°) NPHNHCbIBaIOT POTOOKHCJIEHMH 
OObACHSOTCA piebeased 
XNOpopussa MomeKyaMu pacTBOpHTeA; YCHJeHHe SPPeKTa OT BBEMeHHA X 


HOHA MOXKHO OODSICHUTb OOpasOBaHHeM MPOMEXKYTONHOH CHCTEMbI XHHOH — pad 
TBOPHTeb (cnupT), OOMeruatoulel doToNepeHoc BOsoposa K xXNOpodusuy. 
ITIpotoxnopogpuaan. Eme B 1949 r. Mbi naOntoganu (°), uto npore 
XNOPOMH, BbIeNeHHDIN XpomMaTorpamuyecku U3 OOONOUeK CEMSIH THIKBbI, NP 
COTOBOCCTAHOBJICHHH JaeT NAOMI bHbIN POTONPOAVKT, OOaaroulni MaKCHMYMG 
norsomenha np 470 mu. HprHe MbI Hallwiv, YTO (POTOBOCCTaHOBJIeNHe B CNUPTE 
NHMPHAWHOBOH cpeye BefeT TaKxKEe MH K OOpasOBaHHiO NposykTa C MaKCHMYMG 
NOrIOULeHHA B KpacHOH O6macTH cnekTpa npH 670 mu (puc. 2). Cnekt 
NOrOULeHHA STOTO NHTMeHTA, OAHAKO, He COBNAMaeT CO CNEKTPOM xMOpodus. 
B OTMMUME OT MocMeAHerO ycToii4uWMBOrO COeAMHEHHA, COTONPOAyKT B TeMHO? 
oOpaTuMO pearupyeT c OOpasoBaHvem UucCXOAHOrO NpoToOxmopoduasa. Moxr 
IIpeANOMOKUTb, YTO COTOMPOLYKT UMeeT ChOpMy XJOPHH-paguKauna. 
Baktepuvoxaopoduaa. Beenennbid xpomatorpadbuycckn u3 Kya 
Typb! Rhodopseudomonas (*) npu doToBoccTaHOBJeHHH B ONMCaHHbIX yCOBUA 
He OOpasyeT NpOLyKTOB, Normowlaoulux cBeT B OONacTH 730—900 mu. 
HTMCHT CeMHH MATANKA NYLTOBOTrO (Poapratensis 
Toga u Tancron (*) Bbienuin 43 CeMAH MATIMKAa, Ipopacranue KOTOpbIXx ycKe 
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AeTCH KPaCHbIM CBETOM, IIMTMeHT, OKasaBiniica MMpodeoopOujom a. Hamm 
MbITHE MOATBEPAMH PE3yJIbTaTbl STHX ABTOPOB B OTHOUICHHM cMeKTpa Mo- 
JIOMLEHHA BbIeeHHOrO THr- 
feHT a. 

Mbr ucnombsoBanu Ju cbo- 
OBOCCTAHOBJICHHA HepaseveH- 
ble XpoMaTorpaduyecku mur- 
feHTbI CemaAH. Jina 3TOrO BO3- 
(YIIHO-cyxue CeMeHa H3BuIeKa- 
[M alleTOHOM, IMHIMeHTHI Tepe- 
OLHIH B 3*Pup (OTMbIBaA BO- 
OH allerou), supHblit cnoit 
yuan wat Na,SO,, sup 
capANIH, MH OCTaTOK pacTBO- 
AIH B CMCCH CIIMpTac NHpHH- 
om. 13 puc. 3. BuyqHO, 4TO 
[pu POTOBOCCTAaHOBeHHH OOpa- 
YIOTCA IIPOAYKTbI, OG6sNajato- 
He B ONH3KOH HHdpaKkpacuoii 


600 700 mgt 
(ONacTH CeKTpa MakCHMyMOM ih 
~ oOsactTH = 700—750 mu. Puc. 2. ®oropoccranopsenue mpotoxsopopuasa. Te 
MletictTBue wudpa- %*e ycuosus, ro wu ua puc. 1. Ucxognaa seanunna 
K mpi 625 Mu = 2,0: 1 — nauanpupiii cnextp norso- 


BeacHoro cBeTa Ha =o = 3 
IWGHHA; 2 — MocJie (5) MHH. OCBeCILCHHA Yepes CBeTO- 
me) Dear H YtO pre a Kk Il Mf tO @uabtp C3C-5; 3 — nocne o6parHoi peakyHH C BO3- 
moOTOnpOykTa (puc. Aye vsoms 4 pasHocTb cnexTpop 2—/; 5 — pasHoctTb 
3 STHMX OMbITaX MbI HccJe- cexTpos 2—3 
OBaIH CKOpOocTb oOpaTHOH 
eakIHH «OaxTepHoxJopHna», OOpasyeMoro pH doToBoccTaHoOBJIeHHH re- 
faronopdupuna (2) u doTonposyKToB, OOpa3syeMbIx 3 xMOpodussa, mpo- 
OXNOpomusa HW WHrMeHTOB CeEMAH MATIHKA. SCHO BHAHO ycKopsiollee Jelicr- 
Bue HHPpakpacuoro cBeTa Ha OOpaTHyio 
peak, KOTOpas B NpMcyTCTBHH Bo3- 
yxa ufleT HW B TeMHOTE. 

O mexaHu3mMe goTope- 
ak uuu. [eppuunpiit, axt poTropoccta- 
HOBJICHHA CBA3AH C BOCIIPHATHeEM 9JIeK- 
TPOHA MOJI2KYJION MUPMeHTa O. MOvleKy- 
Jibt JoHopa. [lo-BuyqumMomy, 9JIeKTpoH, 
BOCIIPHHHMaeMbIi MOJIeKYJION MHrMeHTa, 
JleOKaH30BaH B CHCTeMe CONpsxKeH- 
HbIX CBA3e€H; Mocseyroulee BOCIIpPHATHE 
MpOTOHA JOJNKHO JIOKANH30BaTb paspbiB 
700 me +B OLPeeIEHHOM MecTe MOJIeKyJIbI. B 3a. 
A BHCHMOCTH OT IIpHpObl CpeAbl H3MeHAeT- 
HC. or @MorToBoccTaHOBJIeHHe MHrMeHTa Ce- CA KUCJIOTHO-OCHOBHOeE paBHoBecHe KHC- 
(fH MsTaHKa. Te xe ycsoBua, K MPH yyix WAM OCHOBHBIX TpYyNMHPOBOK Mo- 
65 Mu= 4,5; J — Wayanbubil CCKTP NOMO” Dey abl MMTMeHTA, TO BeJleT K MHOTOOO- 
reHus, 2 — mocje ocBemjeHHaA 5 MHH. Yepes ‘ : 
nerobumsrp C3C-5, 3—mocne oOparHoli Pa3Hio CII€KTPaJIbHbIX CBONCTB Ipome 
eAKIMH C BOSyXOM; 4 — pa3sHOCTb cmeKT- JK YTOUHBIX POTOMpOAyKTOB. MbI yxKe BBI- 

pos 2—1; § — pasuoctb cnektpoB 2—3 x agpiBaJIM IpeANONO*KeHHe, ITO TIPU 0O- 
pasoBaHHu KpacuHoli DeTOBDe Teo, 

(Of hopMbI MpOHCXOAUT pacKpbITHe CHCTEMbI COMPAKCHHBIX CBASCH (or TOr- 
a KaK B Culydae OOpasoBaHHA MpOAYKTOB, MOPNOMLalollux B uudpakpacHonw u 
pacHoi oGsacTax CMeKTpa, pacKpbIBaloTCAa «MOJYH30JIMpOBaHHble» CBA3H C 
O3MOXHBIM OOpas0BaHveM XJOPHH- WAM OakTepHOXNOPHH-pawuKasJos. 
O6pamaer Ha ceOH BHUMAHHe «pa3MbITOCTb» CM€KTPOB TOJYYeHHBIX oro- 
[POLYKTOB, TO, MO-BHAMMOMY, CBxAZaHO C oOpasoBaHHeM = HON-payuK aio. 
> 5B. Escrurnecs u B. A. Tappunopa nadmofxain UpesBbIdanHO pa3MbITbI 
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CHeKTp MOriouleHHA MepBMYHOH oTOBOCCTaHOBeHHOH (OpMbl cbeodurTuna | 


ABJAIOULEHCA TaKOro pofa .HOH-paAukaJIOM, «BTOPHGHaH» 


BOCCTAHOBVJICHH 


tbopMa, y KOTOPOH, NO-BAAMMOMY, JIOKaH30BaHO MeCTO NPHCoeAHHeHHA Uj 
ToHAa, OOJayaeT Ooee AHCKPeTHbIM BUJOM CIlekKTpa. 


K npu 140 mp 


Nyck 
baSoyxa 


a 10 19 MH 


Puce. 4. Jleficrsue cBeTa Ha CKOPOCTb 06- 
PaTHOH peakUHH MposyKTOB oroBoccta- 
HoBmeHuA. Temmepatypa 15°, 5 Ma pacrBo- 
pa remaTonop@upvuHa B CMecH cnHpT— 
THapHyAnH (9: 1), 10 mr ackopOvHOBOu Ku- 
cuoTb!, 6e3 Bosnyxa, K mpu495 mu= 0,6. 
1—npsamaa (oroxumMuyeckad peakllHs;: 
oOpaTHple peaxuuu: Ja — 6e3 Bo3szyxa, 
B TemHoTe, /6 — 6e3 BO3LyxXa, OCBelleHHe 
yepe3 TeMHO-KpacHbiii cBeropubTp RG-5; 
2 — C BO3AYXOM, B TeMHOTe; 3 — C BO3- 
MyXom, ocBemjeHue uepes RG-5; dborosoc- 
CTaHOBJIeHHe CeMAH MATINKAa, 5 Ma pac- 
TBOPa B CM€CH CHUPT — NupHzHH (7 : 3), 
50 mr acKOpOHHOBOM KHCMOTHI, 63 BO3IY- 
xa, K npu 665 mu. 2,0; 4— mpamaa qdoro- 
peakuna;5—o6paTHaa peaKuuaA B TeM- 
Hote; 6 — oOpaTHaad peakuHa, ocBemme- 
HHe yepes bers or le cBeTopusbTp 


axajemuky A. H. Tepenuny 3a 


WuctutyT Ovoxumun um. A. H. Baxa 


Akajlemun Hayk CCCP 


UHMTHPOBAHHAS JIMUTEPATYPA 


O moTtToOunos0ruyeck¢ 
pomH peakKWuh STOTO THM 
Visyyenve MasIbIX H3MCHeHHH CII€KT 
TOrOWeHHA MHIMeHTOB pH eHcTB 
cBeTa Ha 2KHBbIe OPraHH3Mbl NpHBeJO p 
apropos (11) K o6Hapy2KeHHIO ClekTpas 
HbIX H3M€HCHHH, CXOJHBIX C TeMH, KO’ 
pble BOSHHKaIOT TIpH doTOBOCCTaHOB, 
HMM Xmopomunsa (COpaTHMoe NOsBUJER 
MaKCHMyMa OKOJIO 920 My). B Hamel sat 
paTopuu Ha6moqanucb oOpaTHMbie (or 
XMMMYeCKHe peBpalleHHA xsJopodus 
B €CTECTBEHHOM COCTOAHHH CBA3H, B 3e) 
HbIX pacTBopax (1%). B paOote Crpeneps 
Jluny (1°) u3MeHeHHA BeJIMYMHbI NMOPJoL 
HHA CcBeTa mpH 520 Mu B XKHBbIX OP! 
HH3MaX CBAZAHbI C ABJICHHEM «POTOCHHI 
THYeCKOM» XEMHJIOMMHECLeHUHH; Koj 
MaH, Xomt u PaOunopuy (14) moKasas 
uTO TOABJeHHe MakcuMyma pu 520: 
BCYCHCH3HH XJIOPeJJIbI COOTBETCTBYeT 
J@HHIO «KpacHoro» MaKCHMyMa Noro 
HHA XsOpodussa; B TOM xe paooTe K 
CTaTHpOBaHbl H3MeCHCHHA MOrJOweH 
XJIOPeJIbI B ONH3KOH HHPpakpacHolt 
acTH cneKTpa. 

Ha6sroyeHus, ONHCaHHbIe B HacCTOA 
paOoTe, NO3BOJIAIOT BbICKa3aTb Mpeqno 
2KCHHE O BOSMOXKHOH CBA3H PpeakUHU 
TOBOCCTAHOBJICHHA, KpOMe (oTOCHHT 
TakxKe HC Apyrumu doTrobvosornyueck 
poweccaMH, Np KOTOpbIX HaOsMI0ja1o1 
B3aHMMOCBA3AHHbIe MA@KCHMYMBbI creK 
JeHCTBHA B KpacHOH uw OH3KOl ie 
KpacHoh oOacTu. “| 

IIpunocum rsyOokyro OnaroxapHor 


BHMMaHHe ,K paodoTe. 
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Joxaaye Akagemun nayx CCCP 
1957. Tom 112, Ne 5 


BHOXHMH fl 


Akayemuk AH ApmCCP M. A. TEP-KAPATETSH 


O HEKOTOPbIX OCOBEHHOCTSAX CHHTE3A BHOMACCHI 
MH BAJIAHCA YIJIEPOJA MPH AIPOBHOHW ACCHMHMJISLLMM 
rJIOKO3bI HW KCHJIO3bI J[PO}KOKEBbIMH OPrTAHH3MAMH 


Hspecruo, YO B NOMHOWeHHOM NuTAaTeMbHO! Cpee pH ycoBUAX aspoouoli 
IKU3HEJCATEIBHOCTH OCHOBHOM MyTb MeTaOoH3Ma TpHOKOBbIX OpraHH3MOB Ha- 
MpaBJleH K CHHTe3y MpOTora3sMbI MW BbIeJIeHHIO CO,, a B cpefe ocTaloTca HesHa- 
YHTeJIbHBIC KOJIMYECTBA MpOAyYKTOB pacnaja cyOcTpaToB u JuccuMuAuuH. O7- 
HaKO KOJIHYCCTBEHHBIE OTHOMICHHA Mey YCBOCHHBIM CyOCTPaTOM, OCHOBHBIMH 
H BTOPHUHBIMH MpOAyKTaMU a2poOHOH MKH3HEJCATEMHOCTH [pOXKKEBbIX Opra- 
HH3MOB, a TakxKe OalaHc yrviepoya B TeX Ke YCMOBHAX MasiO usy4yensI (175). 

CymlecTByrollue Mo STOMY BOMpocy AaHHble BbIPAxKeHbl B CNeMYIONLMX CyM- 
MapHbIX ypaBHeHHAX: 


3CgHi20¢ -+ 30, > 6CHgCHO -+ 6CO, + 6H,O (1,44) 

6CHsCHO ++ 3NHg + 4,50-> CisHopNgQq -+ 6,5H20 (1a) 
CeHi20¢ -+ 302 > 3(CH30) + 3CO, + 3H,O (2 

CeHiaOp + 20, — 4(CH,O) + 2CO; + 2H,0, (5) 


rye (CH3sCHO) u (CH,O) o3HauatoT ocKomKu cy6cTpata nocTynaiomel B CHH- 
Te3 OvOMACCHI. 

B npegbilyimtux Hallux padoTax ycTaHOBJeHbl 3Ha4HTeJIbHbIe pacxoxKJeHua 

B OTHOWeHHAX Ela Os da Bie Aid oe de ae 6nomacca Mex Ly 

MOTpeOJIeHHbIH MOHOCaXapHy, TOTpe6JieHHbIH MOHOCAaXapHy’ 
CyYaAMH aspo6HOH aACCHMHJIAUMU YJIOKO3bI H KCHJIO3bl APO KeBbIMH Opra- 
HH3MaMH (°,”). 

B ywacTHOCcTH yCTaHOBJeHO, YTO B Mpolecce pasMHOXKEHHA [PORKKEBbIX OP- 

TaHH3MOB B a9pOOHbIX YCMOBHAX NOTMOMaeTCA B IPHCYTCTBUH POKOSbI 2,5 1r-arT, 
aB cuJlyyae KCHIO3bI — 3,5 r-aT KHCOposa Ha | MOJIb yCBOCHHOrO MOHOCaXxa- 
pupa. 
B wacrosmel paOore MbI NocTaBHJIH 3afady U3yYHTb BsaHMOCBA3H MexKy 
CHHTe3HpOBaHHOl Ovomaccol, GanaHcoM yrsepofa HW HakonJeHveM OOmIero a30- 
Ta B MpOTonMa3Me, pH adpoOHOM YCBOCHHH VIOKO3bI HM KCHJIO3bI APOKKEBbIMH 
oprauusmMamu. Bompoc sToT, OCO6eHHO OTHOCHTeJIbHO Ne€HTO3HbIX MOHOCAXapH- 
JOB, MaJiO OCBeLIeH. 

Meroguxka uccnexzoBauuna. J{[pomwxKeBble OpraHH3Mbl KyJIbTH- 
BUPOBaIHCb B CHHTeTHYeCKOH (OCHOBHOM) cpefe Culefyioulero cocTaBa: Tll0- 
Ko3a WIK KcH03a (xuM. 4ncT.) 10,0 r, (NH,)2SO, 3,14 r, KH,PO, 0,83 r, 
MgSO,-7H,O 1,00 r, CaCl,-6H,00,10r, ZnSO,-7H,0 265 7, FeSO,:-7H;0 500 y, 
BOJa BOMOMpoBoZHaA — fo | UI. 

OcHoBHad Cpefa JONOMHAMACb 9KCTPAKTOM COJOMOBbIX POCTKOB, ABJIAIOULUMCA 
XOPOLUJHM HCTOUHHKOM OMOJIOrHYeCKUX AKTHBATOPOB (BHTAMHHOB HM Apyrux MH- 
KPOHYTPOMHTOB). OKCTpakT Moyen NyTeM KUNAYeHHA 3 r pocTKos B 100 ma 
BOJONPOBOAHOM BOLI B TeyeHHe 30 MHH. H Nocdefyoulero OCBETJICHHA. OKCT- 
pakT Opasica B KOsMYecTBe 33,3 Ma B 1 1 cpesbl (ofMHapHan fo3a), a TaKrxKe 


B J\BYKpaTHOM HM JeCATHKpaTHOM pasMepe. OjuHapHan Jo3a CoepxUT 17 mr 
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OpraHvyeckoro a30Ta, U3 KOUX 5 mr amuguoro agora acnaparuua u 116 mr oj 
ranuueckoro yrulepofa, 43 KoToppIx 14,6 mr acnaparMnoBoro. 

B KauecTBe OnbITHOrO OpraHH3Ma TIpHMeHAJICA WTaMM U3 poja Candid: 
laCCHpOBaHHOrO OMHOKPaTHO Ha OMbITHOM 2%HAKOK cpeye C TJIOKO30H WJIM KC) 
no30li B Tevenve 18—24 uacos. 3aTeM KYJbTYpa NPOMbIBAIAaACh XOJIOMHOU BOAC 
Mw 3aceBasiacb n0° 8+2 mr cyxoli maccpi Ha 100 Ma cpepl. 

OnbiTbl NPpOBOAMIMCb B chelvasbubix T-oOpasublx cocyax, Yepes KOTOPb 
MpOxoAH TOK OUMUeHHOrO OT aTMOcdepHOrO yrvieKHCNOrO rasa BOsyXa. Of 
pasyloululica B KyJbType COz Norsoulaica B NOPOTUTeIAX, SallOJIHCHHb 
KOH unu NaOH u onpegensnca myTem TuTpoBanus (*). 

Jina Kaxkgoro onbira mpuMensasocb oT 30 fo 60 Ma cpefbl; 43 HUX J 
ollpefesieHua B Haase H B KOHIe ONbITa pe yUUpy wOulMX BeLLeCTB (p.B.) Opamoc 
no 2 Mil, a OCTaIbHaA VacTh WeHTpudyrupoBasacb B KOHUe ONbITA AIA OTE 
HHA [poxKxeli, KOTOpble 3aTeEM TPeXKPaTHO MIPOMbIBAJIMCb BOJOM H BbICYINMB: 
auch npu 100°. Homyuennple pesybrarbl MepecuHTbIBaJIMCb Ha MepBOHAayaJIbHb 
oObeM cpefbl, a H3 yporxkaa poxx*eli BBIYMTHIBaJICA Bec MOCeBHOrO MaTepHall: 
TIpofoKUTeIbHOCTb OMbITOB KONeOaacb OT 9 Jo 12 uac.; TeMnepaTypa HHK) 
Oalun nosyepxKuBanach 34° + 1, a pH —B mpefenax 4—5. 


Cuute3 GHOMACCH, NOTAOMe HUE KUCHAOPORAA, BES 
meuwve COz H HakonmeHHe OOMEerO AZ0TA BAPOKKA 


OQcilepHMeHTaJIbHbIe pesybTAaTbI, BbIPaKaloulwMe cpefuee U3 3 OFIbITO) 
IpuBeyeHuble B TAO. 1, MOKa3bIBaIoT, YTO: 

a) Ip aspoOunOH aCCHMHIAWMM MCIbITAHHBIX CaxXapOB B OCHOBHOHM cpef 
NOMOJHEHHOM OHO Mo30H I2KCTpakTa POCTKOB, CHHTe3supyeTca Ovomacca I 
raoko3pl 48,5%, a 3 KCHIO3bI — 57,0% OT yCBOeHHOrO KOMMUECTBA CaXx 
pa. OHOBpeMeHHO BbifemsneTca COs: B cpefax c rroKo30 65,1% uc KCHIM 
30H 71% oT yCBOeHHOTO KOuIHUeCTBa Caxapa; : 

6) MpHMeHeHHe JeCATHKPATHOH JO3bl 9KCTPaKTa POCTKOB MOBBIUAeT, C d 
HOH CTOPOHbI, BbIXO, OvoMaccbl B cpefax Cc rsoKoO30H oT 48,3 jo 55,6% 


at @, geet ae 


InroKosa | Keuyio3a 
SKCTpaKT POCTKOB 
1 no3a | 10 nos 1 nosa | 10 03 
Vcxoguoe p. B., Mr 943 ,0 492.,0 481 ,6 072,0 
YCBOCHHHIe p. B., MI 034,3 474,0 447,0 DS2inad 
Horsiomennpit Og (r-at na 1 MO”b 
MOHOS3bI)* ia) — 3,0 — 
Cunte3supopannad Onomacca, mr 258 , 6 264,0 295 ,6 345 ,0 
Bpiqemuoch COs, Mr 346 ,6 385 ,,9 317,0 413,0 
Buromacca 
2 0, 
Veissn 10 Bal 0% 48,3 30,6 Ore 64,7 
CO, ay 
Sande plat, 0 64,9 81,4 70,9 Wid kets: 
eel 9% 13 
ee Ges ek a 4,0 146 ,0 124 ,0 120,0 
O6muk asoT B % K a6c. cyx. Bell. 5,8 8,4 5,8 WO 


Kensosnaa cpeqa: CO, np mpoqomKeHuu HHKyOanHH B TeYeHHe 12 uac. nocne 
HCTOWLeHHA p. B. — 22 mr 


* YcrTaHoB/eHO MaHOMeTpHY | 
: €CKH IIPAMbIM METOROMB TOROGHEIX yen 
cHHTe3a OnOMaccHI. ‘ ea 
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| KCHNIO30H OT 57,2 Jo 64,7%, ac Apyroii — Bbijenennoli COz B cpeyax C ruiro- 
o30H oT 64,9 no 81,4% uc Kcnnos0it oT 70,9 Jo 77,5% or YCBOCHHBIX CAXapoB; 

B) IPH NposomKeHuu HHKyOauHH KYyJIbTyYpb!l B TeyeHve 12 yacoB nocme uc- 
OULCHHA Caxapa B Cpejle, Coflep2kalllel NPOLYKTHI AUCCHMMIALMH, BbiemseTCA 
ObKO 22 mr COs; 

T) APOAMKeBbIe KETKH, PASBMBAIOMLHECA B Cpeax C PIOKO3O! 1 KCHJ0301, 
OMOJIHEHHBIX OJHOH NOSOl IKCTPaKTa POCTKOB, COJepxKaT OMHAKOBOe KOH- 
@cTBO oOmlero as0Ta, paBuoro 5,8% or adcomwrHo cyxoro BellecTBa. Haobo- 
OT, B CTyyae JONOMHEHMA Cpefbl AeCATHKPATHOL NOs0i 9kKCTpaKTa cojepxa- 
ive OOWerO as0Ta B 3aABUCHMOCTH OT IIpUpOsbI CaXapa 3HAUHMTENbHO NOBbINAeTCA. 
Ip acCHMHISWMH KCHIO3bI OOMLMi agoT He mpeBbiuaeT 6,75—7,35%, a rato- 
o3bl — 8,4% uM BblUe. P 


Banmauc yrnepoha 1pu accuMHAAWHH rawWKO3ZH 
[MU KCHMTOSH B KAYECTBE CRHHCTBEHHOFO HCTOUHH Ka 
Vp bide p20 6a 


ONBITHI MPOBOAUNCh B TeX Ke YCJOBMAX IPH IPHMeHeHHU JBYKpaTHOH Jo- 
bl 9KCTPakTa pocTKoB. Pe3sysbTaTbI MPHBeeHbI B Tad. 2. 

IIpupeyenupie B Ta6m. 2 jaHHBIe 
|OKA3bIBalOT, UTO: 

a) OOHapyKeHa CyillecTBeHHaA pas- 
Mla B paciipefesIeHHu yCBOeHHOTO yr- TmoKxosa 
lepowa Mexk,y ApowoKaMu U_ BbIeJIeH- 
ibIM COz B cpejax, COjlep2xalllux Tsi0- 
o3y M KCHIO3y. KomuuecTBo yruie- Mr | % 
Oya, HaKaMJIHBaeMOro B J\poxKKeBOH 
facce, BCera BbIIe MPH acCHMHJIAWLHU 
CHIO3bI, YEM TPH aCCHMHJIAWHH Tst0- 


Ta6aunma 2 


Keuno3a 


CopepaHue yraepona 


Mr 


B Hauavie oOnbita 


a= B cpene 139 | 98,0} 207 | 98,5 

pent; B qpow2xKax 3 De) 3 Ae SD 
6) IIpH YCBOeHHH HCTOUHHKOB YITVI€-  Beero 142 |400,0 240 | 100,0: 

Ojla JO HX HCTOUHHKOB HCTONeHHA B 

pele ocTaeTCH MasIoe KOJIMYeCTBO yr- B Koute onpita 

lepoyla, KOTOpoe cooTBeTcTByeT ocTa-  B ecpege 12 | 38,4| 8 3,6 

OUHBIM CaxapaM HM TposykKTam juccH- p eae ee te a ie 

[MIAWMH KJIeTOK. B caryyaaX THOKO3bI Acero 1435 [1000 | 22073] 10070 

CTATOUHbIM yrsepo cocTaBJAeT OKO- 

10 8%, aBCJYIaAX KCHO3bI — OKOJIO 

9 0 Banaue yr- 

.% (3,6% B 3TOM OMbITe) OT yCBoeH- nepone 45 | -e4,01-44013| ae? 


foro yrsepoja. 
OG6cyxKeHue MOJYYeHHBIX JAHHBIX MPMBOAHT Hac K HOBbIM IpefcTaBseHHAM 
| ZSAKOHOMEPHOCTAX AIPOOHOH ACCHMUJIAWHA PIOKO3bI HM KCHJIO3bI pO%KKEBbIMH 
praHH3MaMH. 
1. YcraHoBseHoO, YTO CHHTeE3HPOBaHHble OVOMACCHI [pork 2xKelt B CHHTETHYECKHX 
pefax, coflep2xalluX B Ka¥ecTBe €MHCTBEHHOTO HCTOUHHKA yrviepofa rit0- 
O3Y WIM KCHO3Y H JOMOHeHHBIX pasHbIMH NO3aMH OnOMOrMueCKUX AKTHBATO- 


OB, 3HAYMTeJIbHO OTHUAIOTCA KOJIMYECTBEHHO H KatecTBeHHO. Ja cuuTesa 
MoMacchl C BBICOKHM COOTHOLIeHHeM SSS SSCORaDUR Mi BbICOKHM 
ojlep2xKanvemM oOOnlero ag0Ta, MCIIbITYeMBIli ApowHKeBO OpraHH3M Hy*KaeTcs 
-BHTaMMHaXx H [pyrWX MUKPOHYTPHsMTAX, COlepxKaMMXCA B IKCTPAKTAX COdO- 
oBBIx pocTKoB. [loqodHoe sBseHve ObWI0 ONHCaHO O_uHuoBOl (°) 4 KpyKoeckoit 
0) OTHOCHTebHO BMAHHA BuTaMuHa B, Ha pasmHoxenue Torulopsis utilis. 

Tloayuenuble HAMM pe3yJbTaTbI ONpoBepraioT MpeAnonomeHue Oscona u 
[xoncona (1) 0 TOM, 4TO AA MOJLYYeHHA MAKCHMAJIBHBIX BbIXOJOB OnoMaccHl 
53% OT YCBOCHHOM TOKO3bI) HEOOXOAUMO HaJIMUHe B Cpeje BbICOKUX M03 ac- 


aparuna, T. e. 100—250 mr ua | Fr MOHOSBI. 
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2. BpwienpHBeseHHble akTb, MOKAaSbIBaIOllMe SHadHTe/IbHy!IO PaSHHIly 
B KONMYeCTBAX CHHTeE3HPOBaHHOL Guomacchl, MoTpeOeHHOrO KHCOpPOAa HM BbI,e- 
neHHoro COz Mexyy cuilyyaiMuH aspoOHOro yCBOeHHA IVIIOKO3bI H KCHVJIOSBI, 
a TakxKe B pacripefleseHuu yruepoqa Mexy CHHTesHpOBaHHOn 6uomaccon, BbI- 
JeueHHbiMm COz vu cpefoii, yKa3bIBaloT, YTO MYTH OKHCJIMTeJIbHOrO paciiaa Pulko- 
KO3bI H KCHJO3bI MpelCraBIAloT Mexy coOoio riyOoKHe pacxorkeHuA. 

B cpere MOuYYeHHBIX JaHHbIX TpyAHO MpescTaBUTb ceOe OTOAMecTBNEHHe 
ueneli OKHCJIMTeEbHOrO MIpeBpalleHHA, C OMHOM CTOPOHBI, KCHJIO3bI, KaK CHH= 
CTBeHHOTO HCTOUHHKa yrsepoa, H, C Apyrol, — ocibonexTosbl, NoJIyyeHHOH B 
pesyIbTaTe amOTOMMYeCKOrO OTILeNeHHA KapOOHHbHOM YpyNNbI TOKOSbI 
coracHo W3BecTHO cxeme (22): rmoKO3a —>rs10KO30-6-cocdaT—>ocorJ0Ko- 
HOBasA KHCMOTa—COz + docdonexTos3a. 

3. Tlomyyenuble pesysbTaTbl MO pacnpefesenuio yriepofa cyOcTpata Mexyy 
CHHTe3HPOBaHHOl [pork KeBo Maccol, BbIJeeHHbIM COz MH cpeflow He NOAKpen- 
JIAHOT CYMMAapHble YpaBHeHHA, MpeJIOKeHHbIeE HEKOTOPbIMH HCCJIeOBaTeAMM 
(1-5), w jlaloT OCHOBaHHe MpeANOJO*KUTb Cleqyoulve HOBbIe ypaBHeHHA, BbIpa- 
Karouywe (Cc 9KCMepHMeHTabHO oOWIMOKOH 5—8%) COBOKyMHOCTb peakiwit 
Aa3POOHO ACCHMHJIAWMH POKO3bI HW KCHJIO3bI: 


CoHi2O> + 2,5 O > 2,5 COg + 1,75 CHgCHO + 2,5 H2O 
CHO + 3,5 O — 2,25 COz + 1,385 CHgCHO + 2,25 H,O. 


VWucrutyT xXHBOTHOBOCTBA Tocrynuso 
MuuucrepcrBa ceIbcKoro xo3alicTBa 10 VII 1956 
ApmCCP 
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XHMHYECKAA TEXHOJIOFHA 


T. H. POSEHBEPYr, H. M. PYBHHUHA u B. B. PATHHOB 


YMPABJIEHHE CKOPOCTbIO TBEPJEHWA FHMNCA C MOMOLIbIO 
MHOLrOKOMMOHEHTHbIX JIOBABOK 


(II pedcmasaeno axademuxom IT. A. Pe6uxdepom 15 IX 1956) 


J{o HacTosIlero BpeMeHH peryMpOBaHHe BpeMeHH CXBaTHIBAHHA PHNCa Mpo- 
OAUTCA SMINMpHyecKH. CBeeHHA O MHOTOKOMIOHECHTHBIX OOaBKax HOCAT ma- 
THBIM Xapaktep (7). B HacTosujem cooOMleHHH U3slaralorca IyTH ynpaBjeHua 
POCTbIO TBepeHHA THMCa C MOMOMLbIO MHOFOKOMMOHEHTHBIX JOOaBoK. Me- 
HKa MIpOBeeHHA OMbITOB Oblia aHaIOrHuHa ONMCAHHOM Hamu pauee (°). IIpo- 
PKHTEJIbHOCTh Mpollecca onpesesANacb H3 JaHHbIX MO TeMJOBbI,eeHHIO (MO- 
IT OKOHYAHHA SK3OTEPMHMYeCKOrO ZdPekTa COOTBETCTBYeT 3aBeEPINCHHIO KPH- 
JIM3allHn). 


eA 0 02 04 06 08 40 M/n 
J 20 40 60 80 00 % 
Puc. 1. YcKopenue mpolecca TBepeHHA PHMCa B MpHCyTCTBHH 


HeopraHHyeckux cone: J — KCl B M/a; 2 — K,SO, B M/a; 
. 8 — CaSO,:2H,O B % kK Bose 3aTBOpeHHA 


B kauecTBe yCKOpuTeseli HCHOMb3OBaIMCb TPM THA 100aBOK: I — noppmmaro- 
2 pacTBOpHMOCTb runca (KCl); I] — cofep2xKanive OAHOHMeHHBIL C PHIICOM 
| MU OSTOMY YBeJIMYMBAaIOM\Me CKOPOCTh BOSHHKHOBeHHA 3apOfbIeH HOBOL 
bl, HO YMeHbUIaIOWIe pacTBOpuMocTb BArxKyUero (K,SO,), H 111—semectsa, 
ctapasioujue coOoi roTopble WeHTpbl KpucramMsauun (CaSO,-2H,0). 


t 
feHeHve KospuuneHTa yCKopeHuA a = —,, rye to — MpOOKUTeJIbHOCTb 
1 0 


PACHA rutica c JoOaBKoH, tf) — NPOJOMMKUTebHOCTb TBepenuA Tunica 6e3 
ABKU, B 3ABUCMMOCTH OT KOHUCHTpallH Ha3BaHHbIX COwIeH, M0Ka3saHo Ha pu. |. 
13 KPMBbIX MOKA3bIBaeT, UTO Karka U3 oOaBoK oOmayaet CBOHM «IOpo- 
odbekTUBHOCTHY, T. €. MpefeIbHOM KOHIeHTpalMeH, MasIbHeHINee MOBbI- 
Me KOTOPOli He CHWKaeT HIM ake yBeIMIMBaeT KOSPPuLHeHT a. 
Same mvTeNAMM CJIY2KUI: Cyb*UTHO-cnupToBad Oapya (CCH) u AoOaBKxu 
eporo Tuna — oTeyecrBenHad VMK3 nu nemeukasx «IlonuKosamb» (IIK), 
YUeHHbIe FHPOIH30M IpH TepMuyecKoli OOpadoTKe OeJIKOBbIX BeILeCCTB KOC- 
HW KOK B MpHCyTCTBHH U3BeCTH. 
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Visyyennple 3aMeINTeIM, KaK BAAHO 3 PHC. 2, He uMeror «ropora sekTuB- 
HOCTHY: C YBeJIMYeHHeM HX KOHICHTPalluu B yKa3aHHOM HHTepBaye S3HaveHy 
Kos@@uUMeHTa TOpMOxkeHHs b= a pacreT 10 JIMHeMHOMYy 3aKOHY. Anauo 
THUHaA 3aBMCHMOCTb OOHApyxKeHa HaMH H JIA APyrUx OpraHMyecKUXx BeUlecTB: 
JeKCTpHHA, OTKOBBIM IPOLYKTOB UT. A. ITO NOSBOMAeET MOMyIaTb TUNC C 3a- 
J[AHHBIMA CPpOKaMH TBePJeHHA, UCTOJb3YA JIA MOOopa KOHIeHTpPAalHHn saMelt 
JIMTeJIA HOMOPpaMMBI, IIOCTPOeHHbI€ B MPAMOYFOJIbHBIX KOOPAMHATAX: KOSPHy 
I[MeHT TOPMOXKeHHA — KOHLeHTpayuAa JoOasKku. HeoOxofuMoe KOMMYeCTBO 3a 
MeJIHTeIA HAXOMUTCA IyTeM 
HHTepnoOJALHY WpAMOH, Upo 
BeJIeHHOH Yepes Be oxcie 
PUMeHTaJIbHbIe TOUKH. 

Meroyuka pacueta «it 
WeHTpawHH OOaBOK IJIeKT 
pomHTOB IA TouwyyeHu 
rumca C HYXKHOM CKOPOCTb 
KpucTalmusalHH wu Teope 
Tuyeckoe OG6OCHOBaHHe pes 


ae JIOKEHHBIX YpaBHeEHHH H3J104 
»KeHbI B padote (?). 
2 OKCHePHMeHTAaJIbHO ycTat 


HOBJICEHO, UTO B Cyuae IPH 
BeJCHHA KOHUCHTpaluu 34 
- MeuIuTeeH WH yCKOpHuTese 
05 10 49 20 (kpome CaSO,-2H2O) k Box 


3aTBOPeHHA, a He K BAY) 

Puc. 2. Usmenenne KoadpuuvenTa TOPMO*KeHHA TBEpje- 
HUA B 3aBHCHMOCTH OT KOHUeHTpauHH fo6aBox (B mpo- HeMy, Kak NPpHHATO B Ha 
WeHTax Cyxoro ocTaTKa K Boge 3aTBopeHus): J —IIK; cCTOxMee Bpema, co6sr0jaer 
2 — UK3; 3 — CCB CH YHUBepcasIbHocTb eH} 
CTBUA MepeuHcJIeHHbIX 06a 
BOK Ha pa3JIMUHbIe OOpasiibl PMNCa: OHA H Ta Ke KOHLEHTPalUuA TOGO OOaBK 
B OJ[MHAKOBOe UHCIO Pas H3MeHAeT CKOPOCTb TBepJeCHHA NMOJYBOMHOTO CYJIb 
(bata KaJIbuuA, H€3aBMCHMO OT ero IrpaHysIOMeTpHyecKOorO cocTaBa, cmoco6 
TepMHYeCKOH OOpaoOoTKH KaMHA, HaJIMYHA MIpMMeceli HM MHEPTHBIX 3alOJIHUTe 
jel. OTo ynpomlaeT MeTOAMKY PacueTa KOJIMYeCTBa yCKOpuTeseli HW 3aMeysuTe 
eh [WIA NOWyYeHHA rvNca C 3aaHHbIMH CpOKaMH TBepJeHHA B elle Coupe 

cTreneHu. 

J[ByBOMHbIK Cy bat Kab He NOMYMHACTCH IPHHLANY yHUBepcasbHocTH 
Tak KaK ero 3PeEKTHBHOCTb 3aBUCHT OT AHCNepCHOCTH, OAHOPOAHOcTH pacipe 
AeueHuaA B OObeMe BAKYIULeErO H MOMMUKAWMOHHOLO CocTaBa TocseqHero. 

Halifennaad saKOHOMepHOCcTh JelicTBHA QOOaBOK cupaBeqHBa pH oan 
peHMH rumica Bosol B KOMYeCTBe, OH3KOM K ero HOPMAJIbHOM BoONOTpe6HocTH 

IIpv HcHoub30BaHHN JBYXKOMHOHEHTHBIX JOOABOK, COCTOAILUX H3 3aMejVIH| 
Tea WM yckopuTeia Tuna KCI umn K,SO,, HaOmoqaetca He3aBHCHMOCTb Jer 
CTBUA KaxkKON M3 HUX; NOSTOMY MpOMOKUTeIbHOCTH t’ TREPAeHHA runca c a 
IJIeKCHOH OOaBKOH BbIPaxaeTca cbopmysioli: 


f= fab, (i 


rye a@ 4 6 — cooTBeTcTBeHHO, KoSdPuIMeHT YCKOpeHuA MU 3aMejIeHHA TBEpIe 
Hua. IIpu qoOapnenuu K 9TOM AByXKOMMOHeHTHOM cMecu CaSO,.2H2O co 
XpaHAeTCA IpexXHAA 3aBHCMMOCTb B Bue 


, sons 

ty ==) «a@-bsc; (2) 

re ¢ — koapPuunenT yckopeHua TBepeHHA ABYBOAHBIM CymbaToM KaJIbILHs 
(ra6n. 1). | 
IIppeqennpie JaHHble CBHJeTeNbCTBYIOT O HepeasbHOCTH cTaGMIN3alluE 


CPpOKOB TBepJeHHA TrHNCa C NOMOLULbIO KOMMJICKCHBIX jOOaBok, Ccovep2K allux op: 
920 


Taodauima 4 


Konuentp. 206aBKu t’, MHH. 
Mecropox ,eHHe THIICa, se i=] E 
mloco6 TepMuYyecKolt O6pabor- i Se Poo ty, MHH. a b C 8 gS 
KH H Bit 5 = Bug 4 RS A. 
v Oo _~ om Bes S 
S RO Rae 28 Q 
i) mM aa.) a s A 
¢cTb-Kamckoe, Bapounpit, | 0,122) 0,09 | — AO el \ OE Nee al) deca 42 40 
B/Tr = 0,04 ; IK K SO, 
O »#*e TORRE ORO 4a ee ADRS OR SONS) OM = 60 65 
» » OF 22 oul lO 2 ele eae AQ) ol.0;, 29:4) 14,80 — 48 48 
TIK | KeSO, 
» » Tose 0) 508) 40°" 0,25) 4,87) — 48 48 
KeSOq 
» » B/r = 0,00 » » 0,40) — B62 e003 %| ky Sieh — 64 60 
: KsSO, 
‘TaJMHOropckoe, Bapouw- | » » | To xe] — 28 | 0,37 | 4,87 — 49 45 
HBIM, B/r=0,04 
© %e, B cmecH c nec- | 0,122] 0,05 — 360020502) io Ol a 30 AS 
“KoM 1:1 TIK K:SO, 
0 %e, 6e3 mecKa 0,223) 0,40 | — 28 | 0,28] 4,8); — AT 46 
TK KCl 
» » 2,000} 0,40); — Bo\ lh Oy a\0) aI Gy ty 26 28 
CC KCl 
pacHoriHHCKOe, rugpo- | 0,070} To xe] — 3D 0,50 Poe — 37 36 
TepMaJbH. NOX aBae- | UK3 
HHeM B/T=0,40 
‘0 Ke 0,035) 0,05 | — Soon PORTO rele Om lhiet 40 44 
MK3 KCl 
\premoBcKoe, rHyAporep- | 0,070} 0,10 | — 30 |) Oxn0)), 2yfal «= 43 3g 
MaJIbH. NOX RaBsenuem | HUK3 KCl 
TauMHoropckoe, Bapou- | (),223] 0,010) 0,5 | 28 | 0,37] 4,8] 0,39 | 19 19 
Hb, B/P=(0,54 TIK | KeSO, 
io 2xKe, B cmecm c mec-| 0;422| To xe] 0,5 | 36 | 0,37 | 3,0) 0,39 | 416 iN) 
Kom 41:4 IIK 
moe, c meckom + 3% | 0,223] » » | 0,5} 38 | 0,387 | 4,810,389 | 27 26 
1eMeHTa Y TIK 


aHHuecKkHu 3amMeutTenb. Iloq cra6vnusalnelt NOHHMaeTCA NOJyyeHHe rulica 
HOCTOAHHOM CKOPOCTbIO TBepJeHHA, COXpaHsAlollelica pW BBeeHHU B BAKy- 
jee HIM B BOy 3aTBOPeHHBIX yCKopuTeseli Tperbero THMAa (CaSO,-2H,0). B or- 
YTCTBHe OpraHHuecKHX 3a- 

lequtTesei Takad cTadu- TaOnwueD 
M3auua THMCa BO3MO%KHA 


raO. 2) Ip ycJIOBHH, 4YTO ¥ Ae btn 
OHUeHTpalua 9 3IeEKTpOH- cee, aay es 
OB ONH3Ka K TOM, KOTO- 
ad oOecneunBaeT «nopor Tome ance ae 
pcbeKTHBHOCTH». pownbti = 37,0 
Vs3yueHHble KOMMO3HILMH, 0,5% CaSO,4-2H,O 21,0 
pome cojlepKaulHx CyJIb- To ey: M/a ke ce 
THO-CIHPTOByIO —-OapAy, Saal 08 Mia K80, 8,0 
pakTMyeckKH He CHHKAaloT » » 0,5M/a KCl 8.5 
POUHOCTH OTJIMBOK IIpH pa- To xe, c meckom 1:1 — 38,0 
oTe CIHMCoM, 3aTBOpeHHbIM Hee UM Ea eR rey 
O 2%Ke ? J 2 4 ’ 
OCTOAHHbBIM KOJIMYECTBOM > 64 Min Ke80,| 10.0 


OJibI. C MOMOLULbIO STHX MHO- 
OKOMIIOHEHTHBIX  oOaBOK 
Jlaetcad, HCNONb3yA ceH- 
e€HTalHIo BAXKYMUeroO BO BpeMA HHAYKUMOHHOFO Nepvofa, CHHKATb oObeMHbIe 
aclIMpeHHA Futica, JOBOAA ux C 0,20 — 0,35 go 0,005— 0,008%. 
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Bce nouly¥eHHbIe HAM pesyJIbTaTbI XOPOWO OOBACHAIOTCA Ha OCHOBaHHH 
MipefcTaBseHuA, COrmacHO KOTOpoMy TBepfeHHe runca HW Apyrux MHHe- 
PaJIbHBIX BSXKYIMX BellecTB  OOYCOBeEHO PaCcTBOPeHHeM UCXOAHOH MO- 
WMPvKalHH H BbIKPHCTasIM30BbIBaHHeM HOBOOOpasoBaHHA (B aHHOM cs1y4ae 
JBYBOMHOTO cyJbPpaTa KasbUMA) H3 pacTBOpa, NMepecbIeCHHOrO OTHOCHTEJIbHO 
3TOrO KpHCTamMOrHApaTa B CMY pasHoH pacTBOpHMocTH O6eHX MosMuKAalMH. 
OpraHuueckue 3aMéqIvterH TOPMO3sT MIpollecc He TOJIBKO B pesyJIbTaTe acopO- 


IMM Ha 3epHax MOAyBOAHOrO U AByBoOAHOro runca (°), HO, BOSMOXKHO, H Onaro- 


apa YMeHbUIeHHIO CKOPOCTH BOSHMKHOBeHHA 3apofbimel HOBO cbasbI. YcKo- 
puTelu mepporo u BTOporo TuMoB (KCI Hau K,SO,), HaoOopoT, yBeJIMYMBAaIoT 
BCPOATHOCTh OOpasOBaHHA WeEHTPOB KpHCTaMIM3alHH. CileqOBaTebHO, Kaxkllaa 
M3 COCTABAIOWMX JBYXKOMMOHEHTHOM JoOaBKH JeHcTByeT B pa3HbIX HalpaB- 
JICHHAX Ha OHH M TOT 2%Ke Mpowecc: 3TO HW OGYCOBIMBAeT CIpaBeAJIMBOCTL op- 
Mysbl (1). B orcyrcTBve opraHv4ecKHX 3aMefJIuTeseH, KOra HeT AONOHHTECJIb- 
HbIX MIPeNATCTBHH BOSHUKHOBeHHIO 3apOfblileH HOBO (a3sbl, 3pPekT OT BBese- 
Hua KCI, K,SO, a CaSO,-:2H,O nouru ogunakos. B mpucyTCTBMM OpraHHyeckHx 
3aMequuTelel jelicrBHe TOTOBbIX UeHTPpOB KpPHcTalusaluu (runc-AByrug- 
par) MH 9eCKTPOJHTOB, TOMbKO YBeJIMYMBaIOWIMX CKOPOCTb MX 3apox*KeHHA, 
HepaBHOUeHHO, 4TO HM BbIparKaeTcCA ypaBHeHHem (2). 


BececowsHblii rocyapcTBeHHbI Hay4HO-HCCIeMOBaTeIbCKHM MHCTHTYT Tocrynuso 
2KeIe3OOCTOHHBIX H3MeHH U HeEpyHbIX MaTepHasIoB 25 VII 1956 


WHMTHPOBAHHAA JIMTEPATYPA 


1 AmepukaHcKaad TeXHHKa HM MpOMbINWIeHHOCT 3a py6exom, AmTopr, H»o-Mopx, CILIA, 
3, 1945. 2B. B. Patunos, A. J.38a6exunckuh, T. YW. Posen6epr, JAH, 
109, Ne5 (1956). *T1.A.Pe6uHgmep, Bx. 10.M.Bytt,T.M Bepkosuy, Ba- 
2KYULMe BelleCTBa C MOBEPpXHOCTHO-aKTHBHbIMH JoOaBKamH, 1953, ctp. 225;H. H.C ep6-Cep- 
6uHa,B.T.,y6uucku it, KX, Ne5, 1190 (1934); H. H.Cep6-Cep6uua,I1.A. 
Pe6Ouuzep, Kosn. xypu., 9, Ne 5, 381 (1947). 
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Jloxaayet Akagqemun nayx CCCP 
1957. Tom 112, N 5 


PEOJOVHA 


B. A. BAJIAEB u H. I. ETOPOBA 


O TEKTOHHYECKOM PA3BHTHH Y®HMCKOLO NJIATO 


(ITpedcmaeaexo axademuxom C. H. Muponoeeim 28 VI 1956) 


Y@UMcKoe MaTO ABIACTCA OHO M3 KpPYMHeMUIMX TeKTOHMYeCKUX eHHHL, 
OXKHAICWeH BOCTOUHbIM Kpal PycckoH naatdopmbl. Ono mporsaruBaetca c 
4 Ha CeBep OT OKpecTHocTel r. Yqppi Jo r. Kpacnoydumcka vu AOBOUbHO pes- 
BbIPaxKeHO B peslbede, MPOHSBOAA BlevaTeHHe TOPHOH pAb, KOTOpasn n0- 
KaeTCA B C€BEPHOM HalipaBJIeHHH MW OH3 r. Kpacnoydumcxka pacnajaetca 
OTJ[€JIbHbI€ XOJIMBI. 
B nanOoulee Npunog_HATon yactu YumcKoro m1aTO, IpHypoveHHoli K ycTbIO 
TOpesanu uv As, Ha MOBePXHOCTb BbIXOAAT H3BECTHAKH CaKMapcKorO Hi 
MucKoro Bospacta (',*,°). B cBoqOBol YacTH WaTO apTHHCKHe M3BeCTHAKH 
TaMH IlepeKpbIBalOTCA JOJIOMHTaMH HrHMcaMu KyHrypcKoro spyca, Ha KOTO- 
< B 3allaHOH ero YaCTH 3asleraloT KPpaCHOUBeTHbIe MOPObl yUMCKOH CBHTHI. 
[ny6oxoe OypeHve, mpoBegenHoe «Mosotopuedrpio» u «Bauinedrbioy 
pefenax Yumckoro Mato 3a NocieqHHe TObIl, MO3BOHO BbIACHHTb Isly- 
IHOe CTpoeHHe STOO paloOHa HW NOHATb MCTOpHio ero *opMupoBaHHA. 
CoBpeMeHHbIM TEKTOHMYeCKHH NaH YPuMCKOrO HaTO MO JaHHbIM rsry6oKoro 
€HHA pHCyeTCA Kak OOWHPHOe CBOJOBOe NOAHATHE, NPOCMe*KUBaIOMeeCcA M10 Lee 
ly pay ropH3onTos. Kak cBofoBoe NOAHATHE CeBepo-3allaHOro NpocTupaHHa 
, NlO-BHJMMOMy, BbIpaxKeHO MO NOBepXHOCTH JoKeMOpHiicKoro dbyHyamexta, 
A JaAHHbIX JIA TAKOrO yTBepKeHuA ele HefocTaTouHO. I peynonomKeHHe 3TO 
Ka3bIBaeTCA Ha TOM OCHOBaHHH, TO B paloHe CKBaxHHbI Ne 3 bahKknOatesa 
eMOpHii 3asleraeT Ha ryOuHe 2245 M, a 3atiayquee, B palione cr. IletpopKu 
3axKHHa Ne 5), MOBepXHOCTb JOKeEMOpHA NOHMKaeTcA, MocTurad ryOMHBI 
7M. IlorpyxaeTcA MOBepXHOCTb JOKeMOpHA H B BOCTOYHOM-CeBepO-BOCTOU- 
{ HallpaBsleHuu, Halpumep Ha nomaqu Ilyqnunropckoro NosHATHA, O1u3 
<pacHoydumcka, Ha rayOuHe 2425 M BCKPBITbI TOJbKO BepXxHeOaBJHHCKHe 
oxeHHa, a yc. Tacry6a 3a60H ckBaxkuH Ne | na rayOune 2277 M ocTaHoB- 
| B allHHCcKux mopogax. Ilo KpoBme KbIHOBCKMX CI0eB B Mpefesax pac- 
TpuBaemMoro palioHa Tak?Ke IIpoclexKHBaeTCA IIPHMOHATAA 30Ha C HaH- 
ee BbICOKHM (—1500,—1600 Mm) 3aneraHveM KPpOBJIM KbIHOBCKHX CJIO€B OKOJIO 
JalikuOameso uc. Kapaujena. Boctrounee, B palione TacryObl, KbIHOBCKHe 
H BbillaqaioT uz paspe3a. YuMCKHH CBO NO KpOBJe KbIHOBCKHX CJIOCB 
AHYT B CeBepo-3anaHOM, MOUTH IWMpOTHOM HallipaBJIeHHH M0 JIMHMM 
Kapaujenb, Batikuo6ameso, Oromamieso. B cepepHoM HM CeBepo-BOCTOU- 
Halpapsenuax, K c. UepnHymiKka u r. Kpacnoydumcky, adcosioruple 
eTKH KPOBJIH KbIHOBCKHX CJ10€B peskO yMeHbulaloTcs. HeckobkO MeHsIOTCA 
oTanua YbuMcKoro cBOsa MO KpOBNe ACHONOMAHCKOFO NoybaApyca (puc. 1,/). 
ee IIpOcTHpaHue ero OcTaeTCA NOYTH WIMPOTHBIM H TOJIbKO B CeBepo-3amay- 
| HanpapseHuu B cTopoHy c. UepHylikH MpocmexuBaeTCA CTpyKTYPHbIM 
ty. HanGonee mpunoquaATad YacTh cBOa pacmonaraetca toxHee Cc. Bali- 
alleBO, Tye aOCOOTHAA OTMeTKA KPOBJIH SACHONOAHCKOrO Nopapyca 
ruraeT —826 m. Peskoe nlorpyxKeHHe MpOWCXOAUT B CeBepO-BOCTOUHOM 
paBseHuu B cTopoHy c. IlyquuHros, rye aOcomoTHad OTMeTKAa KPOBJIH 


MOMAHCKOrO Tospapyca —1543 M. 
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[lo Kpopne apTuHcKux oTmoxeHuii YumcKoe naTo MpesctaBsseT coo 
MepHHOHaIbHO BbITAHYTOe NOAHATHE, Nosoro Norpyxatouleeca Ha ceBep. Boe 
TOUHOe KPbIIO Gomee KpyToe, YM 3alla{HOe, KPyTH3Ha KPbIJIbeB YBEJMYMBAeTC 
c yJlameHvem OT cBojla. CeBepHoe HM 3alagHoe KpbWIbx HM CBO CTPYKTYPE 
OCJIOMKHEHI BaTaMH HW JOKAaJIbHbIMM NOJHATHAMM CeBepO-3alaHOro, a M€CTAM! 
MOUTH WupoTHOra MpecTupanua. Ha BocrouHoM ero cKIOHe HMeeTCA, Kak Iipa 
BHO, Me€pHHOHAJIbHOe MpocTupaune. 
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Pue. 1. Kaprpl pagHbix MoujHoctrel: J — oT KpOBJIM %KHBETCKOPO Apyca JO KPOBJIH «MalHuCcKAX, 
coeB, /J — OT KPOBJIM KbIHOBCKHX CI0eB JO KpoOBsIH @ameHcKoro apyca, JJ] — or KpoBJH K> 
HOBCKHX CJIO€B IO KPOBMH ACHOMOIAHCKOTO HowEApyca, JV — OT KPOBJIH KbIHOBCKUX C10eB TI 
KPOBJIM CpemwHero Kap6oHa, V — OT KPOBJIH KbIHOBCKHX CJIOCB JO KpOBJIM BepxXHero Kap6oHad 
VI — OT KPpOBJIM KbIHOBCKHX CI0eB JO KPOBIH apTuHcKoro apyca, V// — or kpoBmu aACcHOnONA 
CKOrO NOAbApyca LO KPOBJIH BepxHero KapOona, V//JJ — or kpoBAH ACHONOMAHCKOrO NOADApyC) 
lO KpOBJIM APTHHCKOFO Apyca; @ — u380MaXHTbI, 6 — CTPaTOH3OrHNCb! NO KPOBsJe ACHOMOIAHCKO 
HOWbApyca, 6 — MECTA OTCYTCTBHA 2KMBETCKUX H «NAaWIHHCKHX» OTMOMKeHH 


Kakue Ke 9Tallbl MOKHO HaMeTHTb B- HCTOpHH dopmupoBaHua YdumcKor|) 
mato? Ha stor Bompoc HaM MOryT OTBeTHTb KapTbI H30MaXxHT, TIOCTPOeCHHBI 
HaMM MO OTAEbHbIM CTpaTHrpadvyecKHM TOpH30HTaM VM KPYMNHbIM WHTepBasaH 
mlaleo30HcKoro BOspacTa. 

B HM>KHEeraleosoHCKoe BpeMaA YPUMCKHH CBO] Ob y2xKe BbIPAKeH Kak MONE} 
X%KUTeENbHaA TEKTOHMYECKAA CMHMIA. ITO XOPOMO OTPaxKaeTcA Ha KapTax MO 
HOCTeH OTJIORKEHHM AalMHCKOM CBUTHI, NocrpoenHoH H. C. Warckum yaa Kapé 
Taycckoro BpicTyna (°). JJanHpie rmy6oKoro 6ypeHusA NO3BONAIOT CKa3aTb, 4 
B Cp€/\HeMeBOHCKY!O STOXY HM B HMAKHepancKoe BPeMA CBO Obl NpHNOHAT 
M WelTpalibHad WacTb ero Mpefcrapsana coOo, NO-BUAMMOMY, CyLIy, KoTOpal 
paciipocTpanasach BOcTOUHEee c.c. YpxkyMmoBo, BalikuOareso u 1ormKHee Ty que 
rOB M MpocieKUBasaCb B BU 3HaYMTe_HOrO NO NoWaqH ocrpoBa (puc. 1,/) 
B mpnOpexuHol yacTu Mops K 3alajly oT ocTpOBHOM cymmM Mponcxos_UNNO Meqer 
Hoe Tlorpyxkenve Ha OacceliHa HW HakoreHHe OOMOMOUHOTO MaTepnaa, 1G 
CTYMaBulero, NO-BUAMMOMY, H€ TOMbKO C 3allajla, HO M c BocToKa, C capraeBcKor 
Bpemenu YuMcKHit CBOA MOUTH NOMHOCTbIO Norpyxaerca NO, ypOBeHb Mops | 
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AeCb HAYMHAIOT OTaraTbCA KapOOHaTHble OcaKH. Orjebuble yuactKu Ycpbum- 
KOTO CBOMa B Pa3sMUHbIe OTPE3KM FeOMOrMYeCKOrO BpeMeHH MOrpykKasIWcb He- 
ABHOMepHO. B Teyenve cpequepancKoro H BepXHedpancKoro BpemMeHH HaH- 
ONbINee NOrpyKenwe HCHbITa CeBepo-sanaqubili cKOH YduMcKoro cBosa, 
aon _Kyequuckoro u Uepnymmuckoro Basos. Ilo-suyqumomy, ciojla 3axoqus 3a- 
IMB CpeqHepycckoli BMaj{HHbI, pactipocrpansaBielica B WeBOZICKOe Bpema Jasie- 
‘O Ha BOCTOK. OToT Mporu6 pacunenus Youmekuli cBoq Ha jBe npunoxuATsie 
ePIUMHbI. Oa W3 HX pacmosarasacb B CeBepO-BOCTOUHON YacTH paccmaTpH- 
saeMOH TeppuTopuu, NoOmusocTu or c. IlyquMHrM, a Bropaa — Ha tore y 
. BupcKa u c. Yp2kyMOBO H BHITHAHYTa MOUTH B LWMpOTHOM HanpaBuenun. B dba- 
AeHCKOe BpeMaA YuMCKUM CBOA NpoosKa HepaBHOMepHO MporuGaTees, pH- 
eM HanOoJIbllee NporHOaHne MpHypoyeno K CKsIOHAM CBOJa: CeBepHoMy (MOII- 
10cTbIo 350 M) uM sanlaqHoMy (MomHOCcTHIO 290 M); WeHTpaIbHad uacTb CBOsa, 
Ipusieraroulan K c.c. Kapauyento u BalikuGameso, ocraerca OTHOCHTeNBHO 
IpMnoAHATOH (Mou HOcTb 150 M). B Hu xKHeKaMeHHOyrosbHoe BpeMsA WeHTpavJib- 
lad YaCcTb CBOJa MCIBITHIBAeT OONbIUIee porHOaHHe, EM CKJIOHbI ero, HO y2Ke 
3 CpeylHeM KapOone HaOsuofjaetca OOpaTHad KapTHHa, T. e. B MOrpy2KeHHH OT- 
TaeT ONATH WEHTPaJIbHaA YaCTb CBOJa. B BepxXHeKaMeHHOYLOMbDHOe BPeMA MeHee 
IOrpy2KeHHadA YaCTb CBOJa PachOsaraeTcA Ha 3allajle H CeBepo-3allajfle B paiione 
».c. BaiikuGameso, Kyenbr uv Ypxymoso, HavOoubiiee NorpyxKenne MCMBITHI- 
3aJla 10%KHaA YaCTb CBOJa B palione KyspTioOpl MH B OKpectHocTH r. Ydppl. B cak- 
Mapckoe HW apTHHCKOe BpeMs# BOcTOUHaN YacTb YduMcKoro cBOJa HCIIbITHIBAIIA 
e3KOe TlOrpyxXeHve MO CpaBHeHHiO C 1Oro-3aMaHOH, KOTOPaA OCTaBaslacb Me- 
ee TlorpykenHon. I]pornOannve BocTOUHOH YacTH cBOJa GbIIO BbISBaHO Morpy- 
KeHveM B OOacTH IIpexypanbeKoro nporH6a. Manas mMomHocTh KyHrypCKHXx 
A OTCYTCTBHE BePXHeIePpMCKUX OTMOXRKeHHH B palione YdumcKoro msaTO cBH- 
J€TEJIbCTBYeT O TOM, UTO HaYHHAA C KYHTYPCKOrO BeKa B TeYeHHe BCel BepXHe- 
I€pMCKOH 9SMOXH STOT paHOH HCMBbITHIBAJ! NOAHATHeE. B Haase Me3030HCKOrO 
spemeHu YduMcKoe WwaTO, MO-BHAMMOMY, CHOBa Tlorpyxkaerca moj, ypOBeHb 
MOpsH, PaclipocTpaHABUeroca cioja B Bue A3bIKa MEPHAMOHAMbHOrO MpoctTupa- 
iui. O6 3TOM cBHeTebCTBYIOT OOHapyxeHHBe I]. II. Bespyxoppm (?) 
3 Tipeyemax YduMckoro WwaTO Me3030liCKHe OTJOXKEHHA (BO3MOXKHO, IKOPCKHe H 
MeJIOBbIe), COXPAHHBINIHeCA 3eCb NATHAMH Ha OrpaHNyeHHOH ToMlayn. 

Hopoe o6ulee nogqHaTHe YduMcKoro TwaTO NpowcxosUT yxe B TpeTHuUHOe 
3PEMA WH JOCTHraeT MAKCHMYMa B MHOLeHe MH YETBEPTHYHOe BPeMA, UTO BbIABJIAeT- 
oA TIPH aHamMse reomMopdosornyeckHx anHpx. J[ia oOmeH OUeHKH Tep- 
Se€KTHB HedTeHocHocTH YuMcKoro CBOa BayKHO BIACHHTb, KaK IpOHCXOANO 
VASBHTHE CTPYKTYPHBIX (POPM HaHOoee MePCMeKTHBHbIX TOPH3OHTOB: KPOBJIN 
<bIHOBCKHX CJIOeB (CTPYKTYPHble (OPMbI KOTOPHIX CXOJHbI C TAKOBbIMH MaluHi- 
-KHX COeB) H ACHOMOMAHCKOrO NOAbApyca. 

K Kouiy dameHcKkoro Beka YuMCKHH CBO MO KPOBJIE KbIHOBCKHX CJIOeB 
IpecTaBa OOWMpHoe MOJHATHE, BLITHHYTOe B CeBepO-3aNafHOM Halipapue- 
wu. Han6onee 1punosHATaA UacTb CBOJa pacMosaranacb Ha wre B paHoue 
.c. YpxkyMoBo, KyiptTioObi W OxseOunHHo. TaKkoe Ke OUepTaHHe CBOsa TO KpoBe 
<bIHOBCKHX CJIOCB COXpaHAeTCA B TeEYeHHeE HMKHeErO KapOOHa, MeHAIOTCA TOVJIb- 
<o dopmbI MH pa3smMeppl UepHywimucKol Bnajunpl. K Kony cpequero KapOoHa 
jauvHaer MOPpyxKaTbcwA ioRKHAA yacTb Y@uMcKorO cBofa, HavOonee MpHnoj- 
iiTasd YaCTb ero HepememtaeTca B pation c. Ypxymoso (pue. 1, JV), mpoctu- 
JaHHe CBOJla NpuOmMxKaeTCA K WHPOTHOMY. | 

Ha pwc. 1, /V, V, VJ BugHO, TO, HadwHasd co cpefHeKaMeHHOYrOMbHOrO 
sPEMeHH M10 KpOBJIe KbIHOBCKHX Coen, YPUMCKUH CBO, uMem chopMy, O.1M3KyI0 
¢ COBPeMeHHOM, OHaKO OKOHYATEIbHO OH CCOPMHpPOBasIcA yxKe B NOCNeapTHH- 
Koe Bpema. Ha pue. 1,V//, V/// BuO, ITO KPOBJIA ACHONOMAHCKOFO NOMbA- 
yyca B TeYeHHe BCero MaeO3OHCKOrO BpeMeHH 3aHHMasa HavOosee BbICOKOE II0- 
IOKeHHE B LEHTPabHOl M 3aMaqHOH yactax YumcKoro cpBofa u Oblia ray- 
OKO Norpy2xKeHa B BOCTOUHOL M CeBepo-BocTOUHOH Yactax. []pu 9ToM amnsuTy ja 
lOrpy2KeHUAA CO BpeMeHeM yBesIMUMBAeTCA H OCTHraeT MaKCHMyMa K KOHIY 
(M2KHeNepMcKOrO BpemMeHH. CoppeMeHHas dopMa YdumckKoro cBola BOSHUKJAa 
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yxKe B NoceapTHHCKOe BPeMA, KOPa 3HayMTebHOe NOrpyKeHve MCMBITHIB; 
3anlayHoe KPbIIO. 

Viz Bcero 13102KeHHOFO MOxKHO CleMaTb BEIBOL, YTO YuMcKuit cBogz sus 
CH TeKTOHHYeCKOH eqHHMUeH ApeBHero 3amox*KeHHA. OH, Kak ClIpaBesJIHBO 
metua H. C, [Harcxulit (°), cymlecrBoBas elle B HHXKHEIayeOsOUCKOe, a BOSMC 
HO H B JoKeMOpulickoe Bpema. B TeveHne BCel MameosoHcKOH Spbl CBO HeOy 
KpaTHO Morpyxasica HM BosAbIMasicA. Tak, B CpeqHeM UM Havasle BepXHero Je 
Ha OH BOSpaxkaeTcH, HauHHasd C CapraeBCKOrO JO KOHIWa HHKHeIepMCK 
BpeMeHH OH Obl NorpeGeH, B KOHL HH*KHeEM NepMM OH CHOBa BO3poO*RK Maer 
B wpckoe Bpema YpuMcKHH cBOA MorpyKaercA HW BOSpORKMaeTcA Kak MOMOy 
TeIbHad TEKTOHHUECKAA eMHHIa yxKe B TPeTHUHOe BPeMA. ITO He MOTVJIO He 
PasHTbCA Ha C(POPMMPOBAHHH JOKAJIbHbIX CTPYKTYP, KOTOpPble B OOJIbUIMHC 
cmyyaeB, TO-BHAHMOMy, SABJIAIOTCA BOSPOMKJCHHbIMH, YyHAaCseOBaHHbIMU 
HwpokuenaneosolicKux. Bo3MoxKHO, THM H OOBACHACTCA TOT akKT, TO B 3all 
HOH MU ceBepo-3alafHOH YaCTAX CBOJa JIOKaJIbHbI€ CTPyKTYPbI H BaJibl MMeIOT I] 
CTHpanue, He coracyroleecd Cc NpocTHpanvem YpaJbCKOH CKaquaTOcTH. 

Hecmotpa Ha HeOqHOKpaTHble NorpyxKeHuA YCUMCKOrO CBOsA, ero leHTpa: 
Had WacTb B TeyYeHHe BCero reOJOrHyeCKOrO BPeCMeHH OCTABaJlaCb OTHOCHTEM 
IIPHNOAHATOH, YTO OTYETMMBO BUAHO Ha CXeMAX H30MaXHT. OTO MO3BOMAeT C 
3aTb, ITO YCOBUA AIA PerHOHaIbHOM MHrpaluv HepTH M3 Mpwseraioulux B 
WMH ObIIH OaronpuATHbI HU, CseAOBATeIbHO, OblIH OaroMpMATHbI Hyco 
A POpMUpOBaHHA 3aslexKeH B JOKAJIbHbIX CTPYKTYPaX, OCJIOMKHAIOUIMX C 
HbI YPUuMcKOro CBOa. BTO JaeT OCHOBAHHE CUHTATb, YTO JCBOHCKHE OTOKEH 
HavOoslee MepcieKTHBHbI Ha CeBEPHOM H 3amafHOM KpblJIbax YUuMCKOrO C 
qa. HuxxHekaMeHHOYroJIbHble OTJOMKCHUA HanOoee MepCNeKTHBHHI B 3allay 
ceBepo-3alaqHOH yacTAX CBOJa, a TakKe B WeHTpasbHOM uacTH (Baku 
meso, YpxyMozo), KOTOpad B TeYeHHe ANMTeMbHOrO reosOrvyeckoro BpeM 
Oblla OTHOCHTEbHO IIPHNOAHATA MW Tye 3HAYHTeMbHO yJyuMaloTca KOE 
CKHe CBOHCTBa NOpO], ACHONMOJIAHCKOFO NOAbLApyca. 


TeouoruueckuH HWHCTHTYT Tlocrynuno 
Akayemuu HayK CCCP 28 VI 1956 
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1B. A. Baaaes, 3a 6awKkupckyt Herb, Ne 1 (1937). 711. M1. Bespykos, Uf 
AH CCCP, cep. reon., Ne 5—6 (1938). °B.A. BapcanHogpbeBa, S3emmepemeH 
kH. III—IV (1916). 4B. . Haauskun, Tp. BHYIPH, nos. cep., B. 46 (1949). © JL}. 
Paysep-UWepHoyceosa, Bonn. MOMII, 15, (5) (1937). ° * AH. Co Il a weg 
H3a. MOM, wos. cep., B. 2(6) (1945). 
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Woknaann Akanemun Hayk CCCP 
1957. Tom 112, Ne 5 


TEOJIOVH 


H. H. KAPJIOB u A. H. KPABYEHKO 


O COCTABE MW BO3PACTE HEKOTOPbIX CXH30JINTOB 
JOHEWKOCrO BACCEHHA 


(IT pedcmaeazeno axademuxom J. B. Haauexuroim 1 1X 1956) 


Kak uspectuo (1, ®, %, 12 15), B ioxKHoli uactH JlonenKoro KaMeCHHOYPOJIb- 
Horo OacceliHa JOBOJIbHO 3HaYHTeIbHOe pacipocrpanenue UMeIOT JalikoBble 
BYJKaHHueCKHe MOpPOAbl AHOPHTOBOM MarMbl, NpopesbiBalollve KAaMeHHOYTOJIb- 


HbI€ OTJIOXKEHHA JO CBUTHI C} BKIIOUNTeIbHO (!) HOMpesensembIe B OHUX cIy- 
WaaX KaK KepCaHTHTbI, a B JIpyrHX — Kak MaNeoaHAesHTbI MH Nopdupurl. 
B TecHoli reneTuuecKoli CBa3H C STHMM MOpofaMu, N0-BHAMMOMY, CTOAT OCHOBHBIe 
MH YJIbTPaOCHOBHble JAMMpOduphi, ONpefesAemble KaK MOHYHKATbI WM KaMmTo- 
HHTbI, JaiKH KOTOPbIX JaBHO yCTaHOBJIeHb! B iwro-sanafHon yacru JJouGacca 
(°,7) B HWKHe- WH cpeHe-KaMCHHOYFOJIbHBIX OTJOMKeHHAX. 

M3yyenne yNOMAHYTHIX BYIKaHHYeCKHX MOpos npexcTaBrserT BbIaouniica 
HaydHbl HHTepec, Ha YTO B cBoe BpemMaA yKas3blBa I]. VW. Crenanos (7°), of- 
HakO HX TeTporpaduyeckoe ucceqOBaHHe WH TOUHCeE ONpeyenenve, Kak NpaBH- 
JO, CBA3AHO C HeEMAaJIbIMH TPYJHOCTAMH, TaK KaK B OFPpOMHOM OOJIbILIMHCTBe 
CJlydaeB OHH CHJIbHO H3MCHEHbI MpOlweccaMH aBTOCOMAaTO3a H_ BbIBETPHBaHHA. 
Tak, HalpvMep, X%KHJIbHbIe NOPOb! MHOPHTOBOM MarMbl C OTYeTHBO BbIParxKeH- 
HOW nopdupowol crpykKTypon, cekymmMe KapOonosple con JJonOacca, noyTH BO 
BC€X e€CTECTBEHHbIX H HCKYCCTBCHHBIX OOHAKEHHAX OOJIaaloT KPYNHbIMH Oevio- 
BaTbIMH BbIJeJIeEHHAMH MYTHOFC KaOJIMHH3HPOBaHHOrO MoNeBoro wnata Ha TeM- 
HO-OypOM HH 3eeHOBAaTOM (hOHE OCHOBHOH MaCCbI, YTO JaJiO MOBO CYHTAaTb 
3TH MOpOAb! APeCBHHMH MaJiCOTHNHBIMH CXH3OJIMTaMH, OOO3HaYaA HX Kak NOpdu- 
PHTbI WH MaeoaHesuTbl. OfHaKO, B HEKOTOPHIX rlyOOKHX KapbepaX MOXKHO Ha- 
O10aTb H CBee, MOUTH He H3MeCHEHHbIe NOPOAb! STOrO THNa. K nofOOnbIM pey- 
KMM OOHAKCHHAM OTHOCHTCAH KAMECHOJIOMHA TaK Ha3bIBAeMOro NOpdupHTOBOro, 
yuactka HopoTpouukoro H3BeCTHAKOBO-JOJIOMHTOBOrO MeCTOPO*KeEHHA Ha 1Oro- 
3anaqHol oKpanHe JIon6acca. B camo rmyOoKoH uacTH sTOH KaMeHOJIOMHH 
Tlocsle NPOH3SBeJEHHbIX 3e€Cb BSPbIBHBIX PpaOoT yfaocb OOHAPYXUTb B TOVIIE 
H3BeECTHAKOB KapOOHa CBeKYIO CBETJO-CepylO XKHJIbHY!IO MOpOfy, HAaCTOJbKO, 
Kpelky!0 WH XOPOlO COXpaHHBLIyIOCA, YTO OHA JIMIb C OOJIbUIMM TpyfOM pas- 
OMBaeTCA MOJIOTKOM. 

Y Ke 10 BHEIWHeMy BHA 3Ta Moposa oTMMYAeTCA OT OOBIUHDIX PaspYICHHBIX 
nlop@uputos Jlon6acca c HX MYTHbIMH MaTOBO-OeJIbIMH BKpallJieHHHKaMH BbIBeT- 
peHHoro roseporo wmata: NocneqHHi B HaeHHO cBexKeH Mopose COpasyer 
Kpynupie (fo 1 cm B NonepeyHuke), XOpOWO OrpaHeHHble TaOIMTUATBIe ~KpHc~ 
TaJINbI C CHIbHBIM CTCKJIAHHbIM OIECKOM Ha MJIOCKOCTAX CNalHOCTH, MpuyeM No, 
UBeTY STH BKpalli€HHHKH MOUTH He OTMMYAIOTCA OT OKpPyxKammel UX CBeT- 
JO-cepoli OHOPOAHOH OCHOBHOH Maccbl. Kpome mopduposblx BbifeseHuH nove- 
Boro IlMaTa, B Mopose HeBOOPYKeHHbIM T1a30OM PpasJHYMMbI MeKHE CTONOUa~ 
TbIe KPUCTAMMKU NOYTH YepHOH poroBoli OOMAaHKH; MaKPOCKOMHMYECKH pasJMaH- 
Mble 3e€pHa KBapla H JIMCTOUKH CJIO{bI OTCYTCTBYIOT. 

MuxpoctpyktTypa MNopofbl MepoKpHcTassnueckas, BATPOMOpdupowas, CO, 
cna6o pacKpHCTaJMH3O0BaHHOM CTEKJOBaTOM OCHOBHOM MaCCOH, MOKa3saTeJb Npe- 
JIOMJICHHA KOTOPOH 61M30K K TaKOBOMY KaHajcKOro OaJlb3aMa; CosepxKaHHeE ee 
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B Hopose KomeOeTCA OT 55 WO 65%. U3 noposqoobpasyloljux MHHepaJOB Mpe 
obslaaoT cbembcuyecKHe, MpeCTaBJeHHbIe OMMTOKJa3-anfesHHOM C MOKasaTe 
jlem ipesomienua mo Nz 1,55 u no N, 1,53, o6pasyroujuM OonbumMe CTpor 
VAMOMOpHble TAOMUTYAaTHIe (PAaHOKPHCTHI C OTYCTJIMBbIM 3OHAJIbHbIM CTPOCHHEN 
HEKOTOPbIe H3 WAX OTYACTH CePHUMTH3UpOBaHbl, HO OOJIbUIMHCTBO 3epeH COBep 
INCHHO UHCTbI HW BOAAHO-pO3payHbl, Oe3 NpHSHaKOB KaOJIMHH3allMM UW CepuMuTH 
3allMu; yrou yracaHux papen 16—18°; covep2aHHe deHOKPHCTOB MarnoKas, 
cocrapaseT 20—25%. 

B necKombKO MeHbIUeM KomuuecTBe (15—20%) B Nopose IpucyTcTByeT po 
roBad OOMaHKa B BUJe AIMHHOMpH3MaTHYeCKUX KPHCTAJJIOB C CHJIBHBIM T1JI€0 
XPOH3MOM OT cBeTO-xKeNTOFO WBeTa 10 Np, Mo TemHO-3eeHoro 10 Ng; BO MHO 
THX KPHCcTaWIaX XOpOIO BbIpaxKeHO ABOMHHKOBaHMe, MeCTaMH HaOJOMaeTC 
30HaIbHoe yracaHHe, a TakKe CiaOad XJOPUTH3aluA B BUC MCJIKUX YeLIyel 
TeHHUHAa C HH3KHMM UBeTaMH MHTeppepeHUMH; B OTAeMbHbIX KPWCTalNax BUY 
Hbl BKJIOUCHHA WMpKOHa, OKPYXeHHbIe MICOXPOMYHbIMA JBOPHKaMu. 

V3 akueccOpHbIX MHHepaJiOB NpUcyTCTByeT alaTHT B BAe TOHKUX HrosoUer 
C pesKHMH KOHTypaMM M MloMepesHOl TpeuiMHOBaTOCTbWO, a TakxKe cen, 00 
pasyioulut MeIKHe H3OMeTPHYeCKHe 3epHa C XAPaKTePHbIM BbICOKUM PeJbeon 
WU WBeTaMH HHTepdepeHUMH BbICWIerO MOpAKa; CyYMMapHOe COsepxaHHve akilec 
COpHbIX MHHepasoB B Mopoye He mpeBocxoguT 1%. 

M3 BrOpHuHbIX MMHepasIOB B H€3HAUHTebHOM KOJIMYCCTBE HMEIOTCA STM OT 
OHOTHT, KaJIbULMT, KBAPIL H MMPUT. OQuuOT W OMOTHT MpeACTaBJIeHbI MeJIKMMM aP 
peraTaMH HelipaBHJIbHOM COpMbI; KaJIbluT OOpasyeT OTAeJbHbIe HeOOJbUE 
CKONJICHHA H BbINOJHATeT TOHKME TpelMHKH B DOpose, ABJIAACb MHHEpaJoM Td 
cmleqHel reHepalluu; KBapl| TaKKE BbIMOJIHACT MUKPOMMaKNasbl, UTO CBUETEIS 
CTByeT O e€fO BTOPHYHOM OOPas0BaHHH: MMPHT BCTpeyaeTca B BUAe eMHUOHBI 
MeJIKUX 3epeH. 

Ucxofla u3 BbIMeMpHBeeHHOrO ONMCaHUA, HCCIeAOBaHHaA JaukKoBaa Nopope 
OUxKHAa ObITh ONpefeneHa Kak CBEXKUM KAaMHOTHNHbIM POrOBOOOMaHKOBbIM aHjfe 
3HT C BUTpONoppupoBol cTpyKTypoHu. 

Xumuyeckuh aHasu3 oOpa3iia sToM noposp (Tabu. 1) Aan cnepyrouMe p 


Ta6muna 7 
| 
SiO, | TiO, | Al,O,| Fe,O,| FeO sac CaO |} MgO | K,O | NaO | P.O, | Cym 
| | 
N1 | 59,34} 0,62 | 17,78! 6,42 | 0,84 | 0,57 | 3,97 | 1,20 | 5,28 | 0,72 | 0,21 | 965 
Ne.2.|..06,07/.0,49 | 19,06, 5,39 | 0,92 | 0,23 | 7,70 | 2,12 | 41,24 14,52 ) 0,007) mm 


3YJIbTATHI (AI cpaBHenua oA Ne 2 npupeyen aHamu3 COBpeMeHHOrO poroadaa 
MaHKOBOrO aHjesuTa c AnacKn). | 
CpaBHeHve pesy/IbTaTOB OOONX aHaNH30B MOKasbiBaeT OOsbUIOe CXOJCTBH 
UCCMEMOBAHHOM MOPOfbl C COBPEMEHHBIM POrOBOOOMAHKOBbIM aHe3HTOM TO Xml 
MMueCKOMYy cocTaBy™. 
lOupii BospacT JOHCWKHX aHJe3HTOB MOTBepxaeTCaA TeM, UTO B TOM xe Ha 
BOTPOHILKOM MECTOPOXALeHMH (Ha HepBOM yUaCTKe) KpyToNajaloulad avesuTOBA 
alka ceueT He TObKO KaMCHHOYPOJIbHbIe, HO VM BbILMeNexKalyNe KaliHo3olcKHi} 
OTJOKEHUA, KAK MOXKHO HAGMUOaTb B OMHOM H3 MMEIONIUXCH 3eCb ecTecTBeF 
HbIX OOHAKeHHH. 
Tova NOKpbIBAaIOLMX KapOOH KaliHosolicKUX oTAOx%*KeHHH B HoporpounKol 
MECTOPOARMCHHM OTHOCHTCH K HWKHEMY OJIMPOWeHy (xapbKOBCKOMY sipycy). 
Oodpasopanue anfesuToBbIxX Jaek Hoporpouukoro MecropoxeHua, TaK 
Kak HM C€KYIHX KaMCHHOYTOJIbHbIC OTORKEHHA aeK HOPHTOBHIX saMIpodupo 
B pa3sJM4HbIX MecTax JJonel\Koro OacceliHa, B TOM 4MCe KepCaHTHTOB 1aXTh 


i fovdanann liane bopMy.1a HOBoTpouLKoro ansesuta: 0,75 RORsOs 4,5 SiO;-R,0': RG 4 
Shih fy oe 4 5 ; 
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PTEM, MPOHCXOAMMO He Pahee ONMTOWeHOBOH SOX. OTOT BbIBOA XOpOUO co- 
lacyeTca C TCM JaHHbIMH, KOTOpPbIe H3BeCTHbI eile HO padoram HW. Moposesuya 
) Aus Oaccelina pex Manpiii Hecperait u Atora, rye B Oanke Yiok (upaBbrit 
puTrok p. M. Hecseraii) umerorcsa BbIXO_b XUI_HOM NoOposE, olpeyjesIeHHon 
. Moposesutem Kak NaseoanjesuT* u no_qunnennoli MlOCJIeKapOOHOBbIM 
MowKeHHAM. Bospacr nocsequux VM. Moposesuy nposnsopxe ONpejleH Kak 
eOBOH, OHaKO B 1914 r. II. MW. Cremanos (!2) yKa3aa Ha TO, 4TO Ip nocye- 
yIOUMX MCCICOBAHHAX PahOHa OblJia ycTAaHOBMeHa MPHHaexKHOCTh yHOMAHY- 
IX MOCJeKAPOOHOBLIX OTNOXKEHHI K HMAKHeMy ONMrOWeHy (XappKOBCKOMy 
pycy). 

Uto Kacaetcsh Bepxueli rpaHHUbl BOSpacTa pacCMaTPHBaeMBIX XKHJIbUbIX T10- 
1B JLoHOacce, TO OH HE MOxKeT ObITh MOMO2%Ke HHGKHEMIMOLWeHOBOrO, Tak Kak 
M3 XyTOpoB Kupeesa un TaOynmmKosa, no yKasannto II. VW. Crenanora, stu 
HJIbHBIe NOpOsbl (paspyWeHHbIe pOroBocOMAaHKOBBIe aHe3HThI) aOpayupoBausl 
JaHcrpeccHeli NOHTHYecKorO Mopa. 

CjleaHHble BIE BbIBOJbI O BOSPaCTe 2KHJIbHbIX MOpON AHOPHTOBO MarMbl 
HJ[€3HTOB HM KepCaHTHTOB) B JOHEMKOM KapOone c OovIbIOl creneHbio BeposT- 
CTH MOTYT ObITh PacIipoOcTpaHeHbl TakKe Ha CXH3OJMTHI OA8AHHTOBOL MarMBI 
HOBHOTO HM YJIbTPAOCHOBHOrO CocTaBa, OOBMHO ONpeseJseMbIe KAK KAMIMTOHHTHI 
MOHUMKUTHI (°,”), CeKYIIHe KaMeHHOYrOJbHbIe OTMOHKeHHA B Oacceline peK 
DbIHKU, KambMuyca u Muyca, nocKouIbKy Bce paccCMOTpeHHble MOposbl aliKo- 
M Calu, 10 BCeii BEPOATHOCTH, MpeACTaBJAIOT JepHBATHI EAUHO pomonaas- 
HM MarMbl, OOOCOOMBLINeCH B Hpotecce ee Audbepenunaunn, 

B 3akso4ueHHe KOCHEMCH BOMpoca O BepOsATHOH CBaA3H C paCCMOTPeHHbIMH 
JIKAHHYECKUMH TOpOdaMH CKOMIeCHHH dy0oplita B HH3KHeKapOOHOBBIX OT- 
KEHHAX Ioro-3allaquol OKpavub! JlonOacca. Kak ormeuaer E. C, Waar (?°), 
He3uc (bsrooputa B [loqmMocKoBHom u JloHelKom Oaccelinax, a Tak»xe B Boc- 
HHOM SaOalikalbe pasvinuen. B To Bpema kak B I JoyMocKoBHoom Oacceliue trop- 
lepxKallluH paTOBKHT SABJIAeTCA KaTareHeTHUCCKHM MMHepaJIOM, CBA3aHHbIM 
6voxumMuyecKuMH mpoueccamu (1', 1%), a B Bocrounom IIpuOattkanbe mpouc- 
2K eHHe (pIIOOPHTOBHIX MUI OOYCIOBJICHO NOCTMarMaTHYeCKUMH TH APOTepMasb- 
IMM cbiovjamu,— B JjonOacce CKONJeCHHA MlaBMKOBOrO IuMaTa BepOATHO 
ICIOT TECHYIO CBA3b C atty3HAMH OCHOBHOHM MaYrMbl, MOCKOJIbKy coJlep2xaHue 
0 B HeKOTOpHIX Jamupodupax JlonOacca (MOHYMKHTaX H KaMNTOHHTAaX) co- 
aBJIAeT He MeHee 2—2,5%. YKa3aHHad CBA3b COCAMHEHUH (TOpa C OCHOBHBIMH 
HCTaJHYeCKMMM ToposaMu HeoHOKpaTHO OTMeyasacb A. IT. Kapnuuckum 
, B. IT. Opsopcxum (1°) 4 MHOrHMH JpyrimMu aBTopaMH. 


? 


OBCKHH WHKeHEPHO-CTPOHTeJIbHbIM Ilocrymuso 
eee MHCTHTYT ; 23 VIII 1956 


HHMTHPOBAHHASA JIATEPATYPA 


1H.A.Uruarpes, ¥4. 3an. Iepmcex. roc. yuus., 2,8. 3(1936). * A... Kapuu H- 
vit, Msp. Akan. nayx, 1919. 3 I. HW. JIe6ene8, Uspepxenupie nopogp IIpuasoscKou 
ICTAMMMYECKOM MONCH. Herporpapua Y«panupr, 1936. * B. UU. JI yuuukK ui, COopH., 
Bal. akat. B. WU. BepHagcxomy, 2, 1936. ° B. WY. Jiy uuu xu i, Tp. Mock. Peon Dass. 
T.,2 (1936). °® B.®. Meooeprt, Hs. leon. xom., 37, NoNe 3 u 4 (1918). VW. Mo- 
3eBUY Tp. eon. xom., B. 8 (1903). ®I. Morosevieé, Prazi Polsk. Inst. Geol., 
irszawa 2'(1929). 9 B.W.Op.a1o0B, Mux. pa6., Ne8 (1925). 1° B. Po pJTOBCKHH, 
Hep. cbIpbe Ne 8 (1934). 11 A.B. Camou aos, Buomnter, 1929. Was Cave 1 a- 
is H. H. Cnapanos, Us. Teon. xom., 33, No 7 (1914). 18 II. UW. Crenauos, 
3. Teo. kom., 44, Ne 2 (1925). 340. U.Ctrenan os, Bectu. Teon. kom., Ne Mees: 
Pair, C y uHCKH ft, 3p. Jloucx. nommtexu. uucr., 3, B. 1, org. IT (1914). M.A. 
OB Visas. Cu6. orm. Feon. xom., 4, Ne 3 (1925). 17M. A. Yco B, Tpo6.. COB. reou., 
9 (1935). 18 A. E. ®epcmau, Teoxumua Poccun, B. | (1922). 12, Ge MUL el aie ier, 


Beka Hemp, Ne 6 (1937). 


* Tlo B. H. Jlyyuuxomy (°) sta nopoga npeAcTapsneT anyesur. 
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PEOOT 


B. T. MOPOBCKHA 


HEKOTOPbIE HOBbIE JIAHHbIE 110 TEKTOHHKE HPKYTCKOrO 
AM®UTEATPA 


(II pedcmaeaexo axademuxom C. H. Muponosoim 5 1X 1956) 


B coppeMeHHoM NOHHMaHHH reojoros MpxyrcKui am@utearp paccmaTp 
paeTch Kak auieMeHT CuOupcKol nmaTdopmbl — ee 1oxKHaA uacTb ((%, §, ® 
u p.). B nocueyHee Bpema cpeyy MpeycraBsnBuieroca OfHOpoAHoro JlencKo-E 
celickoro KeMOpo-cuuIypulcKoro NOJIA B lpeqenaxX am@urTeaTpa HaMeueHbl 
Kue KpyIHble CTpykTypbl, Kak UyHo-Anrapckas antexsusa, []peqoalikanbeK 
nepejosoit mporn6 (°,”), Jlewo-Anrapckas Biajuna (“), Kancxui u Upxyrtek 
me3030licKHe Gaccetinbl (4,°). CreqyeT OTMETHTb, YTO pA CTpyKTyp 9TOro pall 
Ha BbIJeAICA Oe€3 JOuKHOrO OCOCHOBAHHA, KaK, HallpHMep, BbIAeeHHe 
rapcxo-MpkytcKol aHTekiusbl no Anrape — or Vpxytcka Ha wro-BOcTo 
lO WHpOTHOrO NoBopota pekH — Ha cepepe. Matepuaspl rityOokoro OypeHh 
MpoBeyeHHoro B 1O¥KHOK yacTH AnrapcKo-MpkyTcKoH aHTeKJIM3bl yKa3bIBal 
OOWIHOCTh pa3spe3a HHKHEKeEMOpHHCKUX OTIORKeHHU Cc paonamu Jleno-Aur 
cKol cuHekmu3bI. B TO xe BPeCMA MOAMeYEHO, YTO MOLLHOCTH HX THM OCAaKOB HM: 
Hero KeMOpHs STHX ABYX paHOHOB pe3KO OTHYAIOTCA OT aHAaJOrHYHbIX OOpas 
Bauuli Kaucko-Taceesckol BiaqHHbl. OTH MaTepHasbl W Apyrve annie (C 
cyTcTBHe B Kancko-TaceeBcKOM pdione TaK Ha3bIBaeMOH KapOOHAaTHOH TOs 
jleHcKoro apyca H T. J.), YKa3bIBalOT Ha TO, YTO AUTeMbHO pa3BuBaBlUlad 
CTpyKTypa THMa aHTeKJH3bI pacnoaraetca He Ha Anrape, a 3anaqnee Mex 
Uynot u Anrapon. 

Jjanee, HeKOTOpble HccefoBatesH (*) He BLIeIAIOT Ha TEKTOHHYCCKHX C3 
max [IpeqOalikabckoro Mepeqozoro MpornOa HW HCKyYCCTECHHO NPHCGeANHANT J 
o6mactb kK Jleno-AurapckolH cuHeKmu3e. ABTOpbI ykKa3aHHbIxX padoT 
YUHTHIBAIOT PAJa CYyMIECTBEHHBIX YEPT B HCTOPHH YTeOMOrHYeCKOTO pa3BAT 
IIpeqOaikambckoro Nepefosoro MporvOa (MOJaCOBHAHBIN THN OCaXKOB Yl 
KOBCKOH CBHTbI, 3AMeTHAA JMCOUMPOBaHHOCTb C0eB H T. J.), Pe3KO OT 
yaloulux STY OOMacTb oT JleHo-AnrapcKOl BnaqHHbI M Op. 

K HacToalleMy BpeMeHH Ha TeppHTOpHH 1OxXHO yvacrH UpKytcKoro ami 
TeaTpa, OV€PYHBaeMOrO Ha CeBepe IWHPOTHBIM TeyeHHem AHrapbl, NpoBeseH 
OoubUIOM OOpeme reodusnyeckue HW reosorMyeckHe HCCNeOBAaHuA C MpHMe 
HWeM OypeHHA MeJIKHX KPeJIMYCHBIX H Tly6OKMX POTOPHbIX CKBaXKHH, KOTOP 
NOSBONAIOT Comee OOOCHOBAHHO BbIJCIATh CTPYKTYPbI, OCaOUHOrO Yexya Ta 
(pOpMbI H B HEKOTOPOM Mepe ee cbyHameuta, Gomee TOUHO OYepYNBATb rpaHul 
HaMe4eCHHbIX KPYNHbIX BNAaXHH HW NOAHATHH THNa CHHeEKIM3 MW aHTeKsns. Kpo 
TOrO, HOBbI€ MaTepHasbl reopusHyeCKHX H FeOJOrMY4eCKHX HCCNeAOBaHHH NOSE 
JIAIOT HAMCTHTb HOBbIC CTPYKTYPbI THMa BaJIOB, OCMOMRKHAIOMLUX CTpoenne C 
HeKJIH3. 

Ha TeKTOHHYeCKOH KapTe MbI BBIJeAeM: 1) qoKemO6pwHiickue cKnayuyani 
oOpaMJeHHA amduteatpa MH 2) 1Ox*KHYIO YaACTh HH KHENpoTepo3solcKkon Cnn 
CKOH TaT@OpMbI. 

1. Cknaquatpie o6pammenuan — SanaqHoe IIpu6atikanbe, Bocrounpiit Ca: 
(W€HTpasIbHad H CeBepHas YacTH) HM foxKHAA OKOHEUHOCTH EnncelicKoro Kpax 
CJIOMEHHBIE B 3OHAX COWNeHEHHA C CuOupcKoli NaaThopMoli apxeem, HH>KHUM 
BEPXHHM MIpPOTeposceM, HMeloT OKeMOpHiickH BospacT. TeocHHksMHambHt 
OOK BepXHeMmporeposolickoro OalikambeKoro KOMMeKca H HecCormacHoe § 
930 


neraHve Ha HEM TaTPOpMeHHbIX PopMallnit HH2KHerO KeMOpUus XapaKTepH3ylor 
Kak JlOKeMOpuiickyto (6alikambcKyio — no H. C. IatrcKomy) ckslaquatocTs 
Sanaquoro IIpnOalikanps. Cunxponupie OaliKayIbCKOMY KOMIIJI€KCY OTJOXKeHHA 
ONXHHCKOH (*), KaparaccKol H OcenouHOl cBuT IIpucasuba M BOcTOUHOrO cKO- 
Ha }OX%KHOH YactH Enucelickoro Kpaxa (°) mpescTaBleHbl y2Ke JlaT@OpMeHHbIMH 
opMalMAMH, HECOracHO 3aerarolw4MH Ha TeOCHHKAMHabHBIX MOpofax HWxK- 
Hero NpoTeposo# WIM Ha KpHcTasMyueckUX NMopofax apxes. Bospacr cksJlayya- 
ToctH Boctounoro Casna u 1OxKHOH vactu Enucelickoro Kpsx2xKa Onpeseunerca 
paHHHM MpoTeposoem. 

2. B mpegeax Tpeyrombuoro Bbicryna CuOupcKoli naTpopMbl BbIAeTAIOTCA 
NepeQOBolt NporuO, avTeKIH3a,CHHEKJMBbI, BaJIbI CHHEKIH3, OCeBbIe AHHHM 30H 
MaKCHMaJIbHOrO TlorpyxXeHHsA (byHAaMeuTa IOpCKOrO BpPeMeHH, JIOKAJIbHbIe aH- 
THKJIMHAJIbHbIC NOMHATHA HT. J. 

BpickasanHoe E. B. IlaBnopckum mpeqnomoxKenve O HaIHUHH B mpejesax 
1OXHOH MomOBUHbI [IpuOalikanba nporuOa noyTBepxqaetca Kak reodusnue- 
CKHMH, Tak H reOJIOrHyeCKHMH JlaHHbIMH. Ha kapte aHOMaJIN CHJIbI TH2KECTH OTOT 
NIporHO ormeyaetch 3HaveHHAMH Yq oT —86 yo —96 mra. JJannpie Ha3semMHBIXx 
MarHHTOMeTpHYeCKHX HCCeEAOBAHHH, NOATBEPxXeCHHbIe aSPOMArHHTHbIMH Hab- 
JHONCHVAMH, TaKKEe BbIABJIAIOT MAPHHTHYIO AHOMAJIHIO B OOJIACTH pasBHTHA KeM- 
Opuiickux oTmoxKenHh Sanaynoro IIpu6alikanpa, Suavenusa Zq 3ecb KoueOMOT- 
CA B Mpefenax or 60 yo 80 7. Matepvanbl ckBaxKHH, IpoOypeHHbIx B OOwa- 
CTH MarHHTHbIX HW PpaBHTalMOHHBIX aHOMamHiH (p. Kamenxka), moKka3aiu ua 
OTJIHUHE Paspesa HAKHEKEMOPHHUCKHX OTJOMKEHHH ITOPO paona OT OMHOBOSpPaAcrT- 
HbIX OOpasoBanHit Jleno-AurapcKolt cuHekmu3EI. Ecau B Jleno-AnrapcKoli cn- 
H€KJIH3e B JIGHCKOM Apyce HHXKHerO KeMOpHsa uMeeTcA MouHad (700—800 m) 
COJIEHOCHAaA TOJULa C MPeCHMYyLeCTBEHHbIM pa3BHTHeM B Hel KaMeCHHOH COI, TO 
B SanayHoM [IpHOalikanbe CHHXpOHHbIe OOpas0BaHHA 3aMeIIeHbl MpeHMytlectT- 
BeHHO JOJIOMHTaMH H JOJIOMHTH3HPOBaHHbIMH H3BeCTHAKAaMH. B cTpyKTyYpHOM 
OTHOWeCHHH MpoOypeHHble CKBaxKHHbI HaXOJaTcH Ha BoxwkeXaHCKOM Basle, OCIOXK- 
HAIOUIEM BHelUHee KpbIZ0 [Ipeq6atikambceKoro nepeyosoro mporn6a. Ha nopepx- 
HOCTH, B Mpesemax MporHOa, AuCMOUMPOBaHHOCTb KeEMOPHHCKHX OTJIOKEHHH 3a- 
MeTHO OCjIaOeBaeT C BOCTOKa Ha 3anay. BuHyTpeHHee KpbIJIO XapakTepH3yeTca 
JMHEMHOH, TosOMOpHOH cCkKJaquaTOCTbio, a BHeWIHee — uAMOMopdxHoH. [lo 
BCeH BEPOATHOCTH, STOT MporHO Obi 3asl02%KeH B BEPXHEM NpOTeposoe H MOMHOE 
pasBHTHe NOMyUHJI B HHXKHEM KeMOpHHH. 

Jleno-AnrapcKac CHHEKJIH3a HaMeTHJIaCb B HH2KHEM KeMOpuH. Cpeqn noso- 
rosasleraroulHX OTORKeHHH HHKHETO KEMOPHA B CHHEKH3€ HaMevaloTcA Kpyni- 
HbI€ BaJIbl C THIMCOMeTPHYeCKH Ooslee BbICOKHM TOJIOX%KeHHEM CbyHaMeHta MWaT- 
gopmpr. Kpynupii Bal nameyen mMexyy Upkytcxom u Uepemxosom (Ilonosu- 
HHHCKHH Bal) c ryOHHOH 3asleraHHaA dyHAamMeuTa OKONIO 2 KM HC aMIVJIMTyLOu 
€rO BOSJbIMaHHA OTHOCHTEJIbHO CeBePO-BOCTOUHOH MH ceBepo-3anaqHOH BiayHH 
6onee 500 m. Or Boctounoro Canna Basi OTJeeH BNAHHOH C aMIJIHTYAOM no- 
rpy2XeHHA cloeB HH2KHerO KemOpHs OKOUO 100 M. /[Ba Apyrux Basia HaMeualoT- 
cA: OJHH — B BepxoBbe p. Oca (BepxHeocHHcKHi Bavl), a Apyrou, Hoso- 
Yanuckuii Ban, B MpapobepexHoH uactH Anrapbl. OTH BaJIbl NO aHnaJIOrH 
¢ paiionom Tlom0BHHHHCKOrO Basia YeTKO OTMeYaIOTCH AHOMAJIMAMH  CHJIbI 
TAXKeCTH. SHAYeHHA Qa 3]eCb H3MeHAIOTCA B pesenax or —56 yo—64 ru. 
Ty6okum OypeHHemM yCTaHOBJIeHO, YTO B HeKOTOPbIX BMaQMHax CHHEKJHS3bI 
(OcuHcKo-TpipetcKult palioH) aHTHKAMHaJIbHbIM NOQHATHAM Haj{COJIeHOCHOrO 
KOMIMVIeKCa OTBCYAeT MOHOKJIMHaJIbHOe 3auleraHHe MOCTeJH COJIeHOCHOM TOJIINH 
(Ocuuckan, Tpipetckat, KytymTckaa msomaqu), B ~Apyrux cuJlyuasx 
HaOsmloyaeTcH 3aMeTHOe CMeLIeHHe CBOJOB CTPyKTYp OTMeCYCHHbIX OTJIOXKeEHHH 
(Boxanckat msowjaqb), wHOrqa peskad AMcCrapMOHHYHaA CKsayaTOCTb 
€ TIpOABJIeHHeM COJIMHOM TeKTOHHKU (JKurasoBcKan u YcrTb-KytcKaa Moula- 
yu). XapakTep B38aHMOOTHOICHHA CTPYKTYPHBIX MJaHOB Haj{COMeHOCHOrO 
HM MOCOMeHOCHOrO KOMMsIeKCOB Ha BaJlaxX OCTaeTCH He H3yYeHHbIM. 

Ha sanaye pbigenetca KancKo-Taceepckan CHHeKJIH3a, SABJIABUIAACA O6- 
NacTbio HHTCHCHBHOM aKKYMYJIAWHH OCa{KOB B BepXHeM IIpoTeposoe, B HHXK- 
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HeM HB BepXHeM KeMOpHH H B MeHbIei Mepe B OpfOBHKe, roTJaHhHy, 
R CDeIHeEMHBBeDXHeEM JeBOHe, HM2KHel MepMua uM Ope. B WeHTpawbHOH YaCTH 


ie 5 Wwapa 


0 : 120K) 
he ee ‘ Caw Banna 


Puc. 1. Cxnaquatble oO6paMseHHa 10%KHOM YaCTH HMXKHEMpOTeposolcKOH CHOupcKOH MaT@opMbl: 
1 — umxuenporeposoiickoe; 2 — BepxHenporeposolickoe (OalikabcKoe); 3 — CasaHpcKoe; Bpe- 
| M& 3alO*KeHHA TaBHeEMMIMX CTPpyKTyp TepBoro (aHTeKIH3a, CHHeKJIH3a H KpaeBol MporH6)-v 
BToporo (Bavbl) MopagKka MpxytcKkoro amureatpa; 4 — Uyno-Anrapckoit aHTeKJIH3bl C Y3KHMH 
CeJIOBHHaMH, HH2KHEKEMOPHHCKOe; OCHOBHOe PasBHTHe B HH2KHEM H B BEpXHeM KeMOPHH; B Opfo- 
BHKe, POTMAHAUH, HH2KHeEH NepMu, TpHace — YacTHuHOe NorpyxKenue ceBpepHow uacru; 5 — Cas- 
Ho-EHMCeHCKOrO MOCTA, BEPXHEIpoTepoOsolicKoe (OaliKabCKOe); B CpeHeEM H BepXHemM eBOHE 
nlorpyxkKeHuve c amnuutyqok 150—250 m; 6 — IIpeqOakanpcKoro nepesoBoro mporn6a, BepxHe- 
MpoTeposOliCKO-HH2KHEKEMOPHUCKOe; OCHOBHOe PasBHTHe B HH2%KHEM KeMOPHH, B MeHbIel Mepe — 
B BepXHeM MIpOTepo3soe, B BEPXHEM KeMOPHH H B 1OX%KHOH yacTH BCpequek ope; 7— IlpucaancKou 
CHHEKJIM3bI, BCPXHEMPOTePO8OHCKO-HH2KHCKEMOPHHCKOe; OCHOBHOe€ pasBHTHe B  BepxHeM 
mpoTepo3oe (?), B HHKHeM KeMOpHH HM B MeHbuIeH Mepe B BepXHeM KeMOpHH H cpefHel 
rope, 8 — KaucKo-TaceeBckKo CHHEKJIM3bI, BEPXHEMPOTePO3OHCKO-HHKHEKEMOPHUCKOe; OCHOBHOE 
Pa3BHTHE B BepXHeM MpoTeposoe (?) B HH2KHeM H BEPXHeEM KeEMOPHH, aB MeHbIUeli Mepe B cpesHeM 
H BepXHeM JCBOHE, B HWXKHEM TepMU H B HIDKHeH MW Ccpeyqneh rope; 9 — Jleno-AurapcKol cuHeKsn- 
3bl, HHKHEKEMOPHUCKOe; OCHOBHOE PasBUTHE B HHXKHEM KEMOPHH H B MeHbIIeH Mepe B cpemHeM 
H BepXHe€M KeMOPHH, B OPJOBHKe, TOTJAHTHH WH BIOKHOM wacTH B cpemHeli 1ope; 10 — 1oxKHOK 
yacTu TyHryCCKOM CHHeEKJIM3bI, OPMOBUKCKOe; OCHOBHOe PasBHTHE B HHKHEH NepMU UH B Tpuace 
. HB MeHbulei Mepe B OpfoBuKe, roTanqun; 1] — Tanry-Yauuckoro Bana, nocneiopcKoe; 12 — 
JlomosuHuucKoro, Bepxueocuucxoro, Hoso-y quHckoro vu BoxkexaHcKoro BasioB, KaleoHcKoe (2); 
13 — PpiOancKad BNaqMHa — 3an0%KNMaCb B HUIKHEM JCBOHE B HMMKHEMPOTeposolicKoli cKay- 
yatocTH Boctounoro Casa H oxKHON uactH Exncelickoro Kpamxa; 14 — ocesble JHMHHUM MaKCH- 
MasIbHOrO mporHOanua dyHameHTa B lopcKoe Bpema; 15 — noKanbHble AHTHKIMHAIbHbIe- | 
cTpyktypbl; 16 — To xe, uT0 H 15, HOC ABHbIM MpOABMeHHeM COJIAHOM TeKTOHHKH KpuHnTO- 
qManuppl); 17 — AMHMM pa3i0oMoB 


OTNOKEHUA MaseO30M H IOPbl 3aseraioT MpakTHYeCKH rOpu30HTaIbHO. B ceBepo- 
ganaqvOu €€ YaCTH BbIAeAIOTCA KPYNHbIe, JIMHCHHbIe AHTHKAMHAJbHbIC NOLNATHA 
‘C MIPOABJCHHeEM COJIAHOH TeEKTOHMKH. . 

Ha tore Jleno-AnrapcKoli CHHeKJIM3bI Ce CeBEPO-BOCTOUHOM BeTBbIO ABIAeTCA 
IIpucatHckat CHHeKNu3a, OpiBIad OO6MacTbIO aKKYyMYJIALMH ocayKOoB B 
BEPXHEM TIPOTepOs0e, B HHIKHEM KEMOPUH, OPAOBUKe H cpefHeli tope. TIpucaaH-. 
CKad CHHEKI3a OblIa 3alO%KeHa B BEPXHeM MpoTeposoe. 
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Teppuropusa mMexjypeuba Uynpi u Anrappi Bbieaetca Ham moj, HasBaHHeM 
Uyno-Anrapckoli atekusbl, HAMeTHBIUeLICA B HDKHeM KeMOpHH. Ora aHTeKJIH- 
3a Obiia nojrBepxyena H. C. Saiinespim (3). [a anteKusbl ormeuaerca Koue- 
OaTebHbI XapakTep JBUXKEHHH :yHjaMenta c OOpasoBaHHeM B HeM pa3JIOMOB 
H Me€peMelIMBaHHeM OTEIbHBIX ONOKOB. TlonoxKuTeIbHbIe 10 3Haky J[BHKeHHA 
KeMOpia, JeBOHa, KapOoHa Hi Jopbl CMeHMINCb Norpyxenugm cbyHyamenta riaB- 
HbIM OOpasoM, B CeBepHOH YaCTH AHTEKJIM3bI B OPJOBNKe, FOTMAH AMM MB HMKHeli 
nepMu. IIpeqpapuresbuble reoornueckve JaHHble NO3BONAIOT MOsaraTb, uTO 
B PaHHIiolo CTajMI0 HMKHero KeMOpna Uyno-Anrapckaa auTekiu3a oTjeaasma 
Kaucko-Taceescknit Gacceiin or JIeHo-AnrapcKoro u [Ipucaaucxoro. B co- 
BPC€MCHHOM TEKTOHHYECKOM lane aHTeKNIM3a OYepUMBaeTcaA M380rMncol KpoBAH 
BepxHero KemMOpusa. IIpeppimenne KpoBM cioep BepxHero KemOpua Hay Kau- 
cko-TaceeBckolt CHHeKIH30H RocTuraeT 200 mM u Oonee. B oGmem oTmeyaetca 
ceBepo-sallaj\Hoe IipocTupanue ero cBoya. COM OpoBukKa, roTMaHyuA U HHxK- 
Heli T€pMM B CeBepHO! YaACTH AHTeCKAH3bI NaBHO MorpyxKaloTcaA B CeBePHOM 
HalpaBjenuv. Hameuaetcs nwiaBHbili XapakTep mepexojla K OKpy2KalOUUM ee 
CHHEKIH3aM HM B TOM 4ncIe — kK TynryccKon. K anTuksu3e NpHypoueHo MATeH- 
CHBHOe IIpOABJIEHHe TpaNMOBOrO MarMaTH3Ma, UTO ObIO OOYCOBICHO OCO6eHHO- 
CTHMH reoOOrHyeckoro CTPOeHHA STO OGAacTH. 

B cuuHeKiu3sax am®utTeaTpa BBbIJeHIOTCH IOPCKHe HaJORKeHHbIe BMAIUMHbI 

“(Mpxyrckas, KaucKxo-Taceepckan — A6anckas). Cpegneropcxuli Upxyrcexuit 
OacceHiH CBOHM BO3HHKHOBCHHEM 0083aH HE TOJIbKO TEKTOHHYECKHM JIBHOKEHUAM, 
HO H B 3HAYMTEIBHOH Mepe IIpeMe3030HCKHM SPO3HOHHBIM IIpoleccam. ITO BH]- 
HO M3 TOrO, 4TO eCJIM CTpela MpornOa NO Spo3HOHHOM NOBepXHOCTH TocTeAH 
(HM2KHHH KeMOpui) cpeyuelt 1opbr cocTaBaaeT OKONO 700 M, TO B OTMOHKeHHAX 
HMKHErO KeEMOPpHA OHA H3MepHeTCA BeHYMHOU NopsayKa 100 m. B npexcpeyHe- 
FOpCckoe BpeMA 3fecb OOpas0BaJlacb BilaHHa, 3aNOJIHHBIUNAACA O3eCpHbIMH 
YIJICHOCHBIMH OTJIOXAKCHHAMH CpeHeli \Opbl. OTMCUCHHBIMH 9IPOSHOHHbIMH Mpouec- 
CcaMH OblJla YHHUTORKeHA YaCTb KAaPOOHATHOH TOJIMIM JIeHCKOrO Apyca NO MOLI- 
HOCTH OKOIO 500 mM. Ha rpaHuue amduteatpa c Sanayupm I]pnOalikanbem u 
e Bocrounpm CasHom mpoxoguTt AnrapcKHi pa3som (Haj[Bur), HaMeTHBIIMcA 
lO HallleMy MHeEHHIO, B paHHeM JOKeMOpHH U OTAeNMBIIMH CuOupcKyio nuatop- 
MY OT OTMeYCHHBIX CKJIaquaTocTtell WoKemOpusa. Ilo reopusuyecKHM JaHHbIM Ha- 
MeuaeTCA MpOsOKeHHe STOTO pa3JIOMa BAONb 3anayHoro Oopta KancKo-Tace- 
€BCKOH CHHEKJIN3bI, Te B OTIOMKEHUAX Maeo3soi CMY OTBeEYAeT TEKTOHHYeCKAaA 
cTyneHb. C avIbIMHCKHMH JBY2KCHHAMH CBxA3aHO JlasbHeluee pasBuTHe sTOrO 
pasjoMa WM oOpas0BaHve pala BayqMH HW NOsHATHH BOmH3H I]pHOaliKkalba, B 
IIpucasubu uw B KancKo-Taceespckol CHHeKIH3e. 

CxnoHpt HameyeHHot Uyno-Aurapckolt anTeKsmu3bl (Gaccelinbt pek Anrapbl, 
Oxu vu Buptocbl) JOuKHbI ABHTbCA OOBCKTAMM MOMCKOB He@TAHbIX HW TasOBblX 
MECTOPOXAKeHHH B OTJORKCHHAX HUKHErO KeMOpHA. TakxKe HHTEPECHbIMH B 9TOM 
oTHOweHHH saBasiotca Hoso-Ygunckuit, TlonopunuucKkul, BepxneocuHcKuit 
u BoxwkexauckKhii Basibl UW JIOKAJIbHbIC AHTHKJIHHAIbHBIC TMOAHATHA BNAaMH U CH 
HeKJIH3, B TOM 4HCIe OcuHcKo-TripetcKkul, OcuHcKo-BasprxTHHcKHH palioubl. 
TlepcnekTHBHOCTb OTMeYeHHBIX paHOHOB OOyCJIOBIMBaeTCAH OaPONpHATHBIMU 
yepTaMH HCTOPUM TreOJOrMyecKOrO pasBHTHA WM yCJIOBHAMM HakOMeHHA Hedre- 
MaTepHHCKOrO BellecTBa. 

WuctrutyT Hepru Tlocrynu10 

Axagzemunu Hayk CCCP 5 IX 1956 

UMTUPOBAHHAA JIATEPATYPA 
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Vitetlcaekeasprarcreys. 5. Kpaspwen xo, Her. xos., Ne 11 (1956). * H.C, 
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(1948). &C. Il. Curuuxos, Mas. AH CCCP, cep. reon., Ne 6.1943) oH. (C. OT a- 
tc Ku, Biosan. MONT, org. reor., 10, B. 3—4 (1932). 
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Jlokaaygn AkayemMuUu HayK cceEPp 
1957. Tom 112, Ne 5 


THUPOTEOJOLHA 


H. Jj. CTAPHKOBA 


OPFAHWYECKOE BELWECTBO JOHHbIX OTJIOQKKEHHM HEKOTOPDIX 
BOJOXPAHHJIMLE KAHAJIA um. MOCKBbI 


(II pedcmaeaeno akademuxom H. M. Cmpaxoesim 24 VII 1956) 


MarepHasiom Jia HacTosuel paSorbl NOCy2KHJIM MpOOb! NOHHBIX OTJIO*KeHHH, 
coOpaHHbIe B MOJAMOCKOBHBIX BOMOXpaHWIMMaxX KaHasa uM, Mocksbl: Y4MHCKOM, 
IlauiopcKom uv SixpomckoM. OnvicaHve BOAOXpaHHWJIMM, XapaKTepHCTHKa JOHHbIX 
OTJIOXKeHHH, HX MMHepamorvyecKHH HM MeXaHHYeCKHM COCTaB HM HaTypaJIbHas 
BJa2%KHOCTb IpHBeAeHbI B Hale padore (°). 

TI po6n ocaKos JIA HCCeqOBAHHA OPraHhyecKOro BellecTBa OblsIM COOpaHbl 10 
Bcel NOMA BOMOXpaHUJIMUL B aBrycte u ceHTAOpe 1951 u 1952 rr. OOpasopanue 
OpraHWyecKOro BeLLeCTBAa B HCCJIEMOBAHHbIX BOMOXPaHHNHUaX MPOHCXOMMT B OC- 
HOBHOM aBTOXTOHHbIM yTem. I]o npoxyKUHH PUTO- MW 300MMaHKTOHa BOJOXpa- 
HMMA BECbMa OIHM3KH K 9BTPOHbIM O3epaM CpeHeH Noochl. Byicwiad BoqHaA 
PACTHTeIbHOCTb, ABJIAIOWaACA OCHOBHbIM HCTOUHHKOM OOpa3s0BaHHA OpraHu- 
yeCKOrO BeUeCTBa JOHHBIX OTJOXKeHHH CHJIbHO pa3sBHTa B S1XpOMCKOM BOJO- 
XpaHHMle HW yMepeHHo — B YuuucKom u IIanoscKomM. Kak BuAHO 43 OnO- 
JOPHYeCKOrO aHaJIH3a, TwiaBHad Macca oOpraHHyeckoro BellecTBa JOHHBIX 
OTJIOKeHHH KOpHIHeBO-Oyporo UWBeTa COCTOHT 4H3 MeJIKO-lepeTepTbIx 
yacTeHl OTMepIIHX TKaHeH pacTeHHH. OTa Oypas acca  pa30un- 
BaeTCA Ha OKPyruible, IIOTHbIC HH pbIxXsIble OectbopMeHHbIe KOMOUKH. B G6osb- 
IUMHCTBe T1poO OTMeyYeHa Ka4eCTBCHHAA HM KOJIMYeCTBeEHHAaA OeHOCTh OCTATKaMU 
Bofopocnei. HaliqeHuble ocTaTkH Bosopocseli B OCHOBHOM IIpHHaexaT k rpynne 
MaTOMOBBIX, B PeKHX CydaAX BCTpeyaloTCA OCTaJbHbIe Tpynnbr — Gonpuet 
gacTbIO B BHe chop HH JOHHbIe PopmpI. HeGombuloe KONMYeCTBO HalijeH- 
HbIX J\MATOMOBbIX BOLOpOcMeH B MOMaBJIAIOWLeM CTydae ObIIM JHWeHbI cojep- 
2KHMOrO (XpoMaTodop) MH BCTpeyaJICb B BUJe WeJIbIX CTBOPOK HJM B Bue OTIesIb- 
HbIX OOJOMKOB. Takum o6pa30M, OMOOrHueCKHH aHaJIu3 NOKa3saJl, UTO OCHOBHaA 
Macca OpraHH4eCcKOro BeMeCTBA JOHHbIX OTJIOMRKEHUM COCTOUT M3 TKaHel BbICIUeH 
BOJHOH pacTHTeIbHOCTH, NOTepsABUeH CBOIO KI€TOUHYIO CTPyKTypy B pesyJIb- 
TaTe JlasleKO 3allesmero pa3sIOx%KeHHA Opranuyeckoro BenmjectBa. []naHKTOH B 
HakOMJIeHHH OpraHvyeckoro BelecTBa He MpHHUMaeT 3aMeTHOrO yuacTus. 

OpraHwyeckoe BelllecTBO onpejemsi0cb NO opraHwueckomy yraepoxy u 
asoTy. Onpegemenne Copp MPOMSBOAMMOCb 10 MeTOAy Tropa Cc KOHTPOMbHbIMH 
olpefeJIeHHAMH 110 MeToAy Kunona, onpesesenve as0Ta—no MuKpometogy Kpeab- 
Mana. KomnuecTBo opranvyueckoro BelllecTBa BbINHCIAIOCh MO oprannye- 
CKOMY yrviepoy yMHowkeHHeM Ha Koapunnent 1,724. PaccmatpuBaa nosyueu- 
HbI€ JAHHBIC TO COMepxKanHlo OpraHnyecKOrO yrseposa M OOMero as0Ta, MOXKHO 
MIpWATH kK C/eYIOULUM BbIBOMAaM: 

1. Cogepxanne Copp H a30Ta B MOHHBIX OTOXKEHHAX, 10 HaONIOAeHUaM, TIpo- 
BeeHHbIM B 1951 u 1952 rr., oveHb MasIO pa3smMuaeTca TO BOJOXpaHinulaM. 
Tak, cpequee coepxanue opraHMyeckoro yrulepoya B Y4HHCKOM BO,OXpaHH- 
JMIe paBHo 2,78%, B IIanopckom — 2,50%, B AxpomcKom 2,97% x a6c. Cy Xe 
HaBeCkKe. 

Cpeqnee cojepxkanne oOulero a30Ta B JOHHbIX OTMORKeHUAX VYunucKoro 
Bofoxpanusuuta paBHo 0,24%, Ilanosckoro — 0,22%, SAxpomcKoro — 0,28% 
K aOc. CyX. HaBecke, ; 
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2. Bemunna OTHOWeHHA OpraHHyecKoro yrmepoja kK asoty (C/N) Kone6uer- 
a 8,4 no 16,2. B noxaBnsiomem Gompmnucrse Npob sTo OTHOMeHHe 6H3KO 
3. CojlepxaHHe opranwueckoro BelleCcTBa JOHHBIX OTJIOXKeHHH, PaccunTaH- 
= Kak 1,724-C,,, Kone6eTca oT 2,5 90 11,3%; cpeqHee coflepxaHue ero pas- 
D,0%. . 

Kak BuAHO H3 JIMTepaTypHbIx HCTOUHHKOB (1,°,4), coep2xaHne OpraHwuecko- 
BeulecTBa JOHHBIX OTMO*KeHHH J[HenpoBcKoro, Ppri6uncKkoro u Kaa3pmuH- 
orO BOMOXPaHHJIMUL OYeHb OH3KO K HalIMM JaHHbIM. 

Hutepeco oTmerntb, uTO cojepxKative Opranuyeckoro BeleCTBa B Ww1ax Mosl- 
CKOBHEIX O3ep (*,”) B cpeqHem paBHo 60%, T. e. B 12 pas BBIe, 4emM B JOH- 
X OTOAKEHHAX HCCMEMOBAHHBIX HAMM BOMOXpanwNnu. Takoe HUsKOe cojep- 
He OPraHH4eCKOPO BellleCTBa 3ABHCHT, rlaBHbIM OOpasoM, OT OoAbUIOrO pa3- 
BJICHHA CO MHHepasIbHOH YacTbIo OCay{Ka (cM. Ta6. 1). 


Taowin ra 4 


HOWIeCHHE MHHepaJIbHOrO BeleCTBa K OpraHHyecKOMY B QOHHbIX OTJOKECHHAX BOLOXPAHHJIHIL 
H B umax o3sep Benoro un Tny6oxoro* 


/quHCKOe BOOXpaHHsHye TlamopcKoe Axpomckoe 
BOZOXpaHHHMe BOJOXpaHHMye 3 Cyxoe Be- 
= a = ulecTBO 
> a 
Cyxoe Be-| = 2 Cyxoe Be-| = | =| Cyxoe se-| = = (s a) eo 
ulecTBO BY 2) ujecTBO SAH Se) nyecTBO os 2 ron S 
roy 2 R a és 
(» Kr|M ) 'S = ( To) a = (s Kr] M* ) S 5 == a. 
Tay6una ron x | 8 row zw | & ron a oS x 
ise) 
CTaHuHH aca) eal late y Gyles roy om a. 
ov 3) 3) 3) ro) Discs v 
(B M) igh is mi [iad #| 2. B 
o = = = S 2 2/2 4 rn S s 5 a. et 
.) os : Ye) 2 w hs Ne) i) a ; oe v a : 
Sire delve eo | Ba teu lyae Bele Br pide sal hy heBodnk 
= ° Cc Ee = ° 5 a = ° ° <5 = iy ° 
45 142) OO nae 2t ¢ 12 4,19| 0,23] 18,2/5,5 | 8,07] 0,32 | 25,2! Benoe, — eal as Wet 
eH. Ln 13 
a3pe3oB) 
15 209 (0724 1 1050) “95 3,37] 0,15 | 22,4/0,9 | 1,40] 0,07 | 20,0} Pury6o-} 1,207] 0,446] 2,7 
3MBIBaeM. (pa3MbI- Koe, 7 
eper) BaeM. 
6eper) f 
6 0,45} 0,02) 22,5) 6 0,85} 0,04 | 21,2 33 0,456] 0,258] 1,8 
eH. Wat 4 (cpeqH. 
a3 Pe3OB) Aaa 2 
paspe- 
30B) | | 


* JlaHHble O COCTaABe JOHHbBIX OTJOXeHHH o3sep Benoro u Tuy6oKoro ipuBefzenb! 10 (°, °), 


Kak cuefyet 43 TaOn. 1, OTHOWMeCHHe MHHepaJIbHOM YaCTH OCay{Ka K OpraHii- 
CKOH B JOHHBIX OTJOMKECHHAX BOJMOXpaHHINML KONeONeTca oT 10 Wo 25, B TO 
eMA Kak B ogepe besiom u Tny6oxomor | yo 2,7. B oqnux BoqoxpaHuMMax 
PHO UyUlHe MpOUecchl pasMbIBaHHA OeperoB WH Ha MEJIKOBOAMH, aBHO 3a- 
HUMBIUIHeECA B O3epaXx, JalOT TO OONbUIOe KOMMYECTBO MMHepaJIbHOrO MaTepHa- 
1, KOTOPOe H IIPHBOAUT K CHJIbHOMY TOHM2KeHMIO KOHUCHTpallMu OpranHyeckoro 
mectBa. B ,pyrux BosoxpaHuumlax, Kak, HalipyMep, B $IXpOMCKOM, pas- 
BIIGHHE OpraHHYecKOrO BeULeCTBA MHMHePaJIbHbIM MPOHCXOAUT 3a cyeT TBeEp]O- 
) CTOKa peKH. 

UacrwuHo MpHuHHO, CHM KalOuleH COfepxKaHve OpraHuyecKkoro BelllecTBa 
JIOHHbIX OTJIOPKCHHAX, ABJIAIOTCA eHCTBYIOMIMe B BOMOXpaHuINMe ruApouHa- 
s4eckue cpakTopbl. UactTble HW CHJIbHbIe BOJIHEHUA yepKUBaloT Oprannyeckoe 
JIECTBO B COCTOAHHH B3BeCH, UTO YCHJHBaeT MHHepasH3allHIo ero B BOAHOW 
ue. Tuapoqunamuyeckue *akTOpbl, BbIPABHHBaA B TOM HIM HHOM cTeneHH 
) BEPTHKaJIM COCTaB BObI, COMeprxKaHHe KHCMOpOfa HM TeMIepaTypy, YCHJIMBAa- 
T TaKxKe MHHepasu3alluio OpraHvveckoro BellecTBa JOHHBIX OTNOKeHHH. B 
)06aX JIOHHbIX OTIOXKeHHHK, B3ATHIX Cpa3y 2%e Moce NepHOJa «UBeTEHHA» BO- 
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JOeMa, ObIwIn BCTPedeHbl CMHMUHbIe SK3CMIMVJIAPbI BOJOpocJeH, BbISbIBaFOUIH) 


iupereHue. OcHOBHad 2Ke HX Macca ycrleBawia, BUMMO, pa3JIOHKUTECA p TOIL 
BOI. BOMbIIMHCTBO JMaTOMOBEIX BOOpOCwel OBO HaleHO B OCalKe, oa 
MaToop, YTO TaKxKe yKa3bIBaeT Ha yCHJeHHylo MHHepaJMsaluto opraHHyecKor 
BeleCTBA. 

Ha OcHOBaHHH TIQYUeHHbIX HaMM J\aHHbIXx 
yrepofa H a30Ta B JOHHbIX OTJIOXKCHUAX BO, 


© cojlepxKaHuH opraHHueckory 
JOXPAHWJIMIL Obl COCTABJICHE 
CXeMbI paciipefeseHHa UX Me 
Tiowlaqw BOLOXpaHusnLy (puc 
1—4). 

Pacmpeyesenue asoTa 
niomaqk BOsOxXpaHHJIMuL 
TOUHOCTH NOBTOpAeT KapTHH 
pacnpefesieHHa OpraHvuecKor 
yriepoqa, NOsTOMy WIA Kpat 
KOCTH cxeMa pacrpejleseHHs 
a30Ta IIpMBOHTCA TONbKO Js 
YuuucKoro BosoOxpaHHuuta 


aM 


Sx 
sss 


Fea 


all 
ara 


(puc. 2). 
PaccmMaTpHBaxH CXeMbI pac 
ipeylesieHua opraHHvyecko 


ae Cf 
Jo Zao yruepojla, MbI BHMM, TO OF 
QQ Mlle  ovenb cxomun B YunHcKOM 


Puc. 1. Cxema pacnpeyeneHua opranuyeckoro yrepo- IIsopckom BofoxpaHHMla 
aB JOHHbIX OTMOxKeHHAM YunHCKOrO BOJOXPaHH IMMA: WM pe3skO OTJIMUAIOTCA OT Tako 
a—<2%; 6—2—3%; e— 34%; e—>4% BoH juia SAxpomcKoro Bo,o 
xpaHumuma. B YunHckom 
[Iau0BcKoM BOJOXpaHHMIax cofepmKanve OpraHuyecKoro BelllecTBa, Tak *K 
Kak H HaKOMJIeCHHe OCaKOB, 3aBHCHT OT PI yOMHbI BOAOXpaHHuM. Bob Oepero 
BOJOXPaHUJIMUL UpOXOAUT wWMpoKaA MomOca OCaKOB HeOOMbIOK MOULHOCTH 
HaMMeHbLUIMM COJepxKaHHem Op- 
raHHyeckoro yruiepoya U a3o- 
Ta. MakcvMajbHoe cojep»xKa- 
HHe OpraHwyecKkoro BelleCcTBAa 
IipHypoweHo K HavOoJIbuIHM 
riyOuHam. B I[IsanoBcKom Bo- 
WOXpaHuulle, KPOMe STOH 06- 
mjeH 3aKOHOMepHOCTH, MOKHO 
OTMETHTb BJIMAHHE Ha ero KO- 
JIMYECTBO HEKOTOPbIX M€CTHBIX 
ycloBpuH. Tak Hampyumep, no- 
BbILMeHHOe COfepxKaHHe opra- 
HMYeCKOrO BeLeCTBa HaXOUT- 
CA OKOJIO TIJIOTHHbI, UTO MOKHO 
JerKO OObACHHTb TEM, UTO BO- 
OXpanusnume He mpoTouHoe, 
He HMeeT BOJOCHycKa H OKONIO 
IJIOTHHbI OOpasyetca 3acTolHad Puc. 2. Cxema pacnpezenenusa asora B JOHHBIX OTVIO 
30Ha. IlonnxxeHuoe cojlep2Ka- >KCHHAX PER Bono span UINa: ie —< 0.2%, 
Hue yriepoqa B ry6oKOM me- OG ea 
cre "2-ro paspesa — (puc."'3) 
OObACHSETCA OOMbIIHM COjepxKaHnem MHHepaJIbHOK MpHMecH, Mocrynarmel of 
pasmMbiBaemoro Oepera. 

Pacnipeyenenve oprannueckoro Bemectsa B AXpomMcKoM BOJOXpaHuJule 
OTIMYAeTCA OT TAKOBOrO B YunHcKoM HU IIanoBcKkoM BosoxpanusuMax. B A xpom- 
CKOM BOAOXpaHHJIMUe HE TOJIbKO HET yBeJIMYCHHA COMep2xKaAHUA Opranuyeckore 
BelecTBa C ruyOMHOH, HO, HaoOopoT, B ray6oKo uacrH o6HNapyxnBaeTes 
MOHMKEHHOe cofepxaHne ero. J[Ba yu4acTKa MOBbIeHHOTO cojepxaHHs 
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hi 


Ir 
LO 


Copr, IPHypOveHbl K MeJKOBOAHBIM MeCTaM BOOXpaHuunuta (puc. 4). Tospr- 
WeHHe COfepxKaHHA OpraHHyecKoro BeuLeCTBa Ha YUACTKe, PacOO%*KeHHOM B 
HHOKHEM TJC, MOXKHO OODACHHTh TEM, UTO STA YaCTb BOMOXPaHHJNUMIa sallluueHa 
C Tpex CTOPOH Geperom, NOKpBITHIM 
secom. Kpome toro, sBevsieqcTBHe 
NOHWXKeHHA pebeda Ha u ya- 
JIGHHOCTH JaHHOrO -MecTa OT pyc- 


Jia peKH, BO3HHKawmne B pycle ~Z I CG / 

(pH CiyCKaX BOJbI H3 BOJOXpaHH- Uti Yi 

JMuLa TEYeHHA Maso 3aTparHBalor Ze 
Cogs 


OTJOKeHHA 9TOrO yyacTKa. [lo- 
BBIIMeHHOe COsepKaHne opraHnu- 
YeCKOrO BellleCcTBa, TaK Ke KaK 
MH ocayka, Ha 1-m yuactKe (cpeg- 
HHH mec) CBA3aHO Cc CHJIbHOL 
38apaCTaeMOCTEIO STO YaCTH BOJO- 
XpaHWJIMa BOAHOH pacTHTesbHO- 
CTbIO H C MOMO*KeHHEM pycula peKH 
(pe3kOe OTKJIOHEHHE ero K JleBO- 
My Oepery). Takum o6pa3om, no- 
BbIILeHHOe cCOsepxanue opraHH- 
qecKkOro BellecTBa Ha JBYX y4uactT- 
Kax Ha $lxpomckoro BogoxpaHHHMa OObACHAeTCH OCaOJIeHHeM jeHCTBHA 
PHAPOMMHAMHYeECKHX (aKTOPOB Ha 9THX YUACTKAX. [lonnKeHHoe cojepxaHHe 
OpraHH4eckoro BemlecTBa B HaHOouee 
rulyOOKOM MecTe BOJOXpaHHsnLya — 
pycne p. Axpombl — ABJIaeTCH pe- 
3YJIbTATOM pa30aBJICHHA ero TeppH- 
TeHHBIM MaTepHaJiOM, TPpHHOCHMbIM 
p. SAxpomol, a TakxKe BbIHOCa MeJI- 
KHX (PpakWHi OCayKa HU JIerKMX Wac- 
THUCK OpraHHyeckoro BelllecTBa IIpH 
cOpocax BOJbl H3 BOJOXpaHHHula. 

Takum 00pa30M, OCHOBHBIMH IIpH- 
UMHaMH, BJIMAIOULMMH Ha pacmpese- 
JieHHe OpraHHyeckoro BellecTBa TO 
nowmayqw BOsOXpaHWHM, ABJA- 
1OTCA PH]APOAMHAMUYeCKHe (PakTOphI U 
pepe ua. Berpospie BOJIHeHHA 
MH TeYCHHA BOJbI, BOSHNKAIOWIMe MPH CHHKeEHHAX YPOBHA BOJbI, CHOCAT C MeJI- 
KOBOJH OpraHuYeckoe BeLLECTBO H CeAHMeHHTHpyIOT ero B TwyOOKHX, 6ovee 
CNOKOMHbIX MeCTaX BOJOXPpaHHJIMUL, T. €. B OCHOBe pacnpeyeleHuA OpraHHyec- 
Koro BelleCTBa B OCaAKaX JI@KAT MeXaHvyecKand CeAMMeHTALMA. 


Ze 
Tn 4 


Puc. 3. Cxema pacnpezenenua opranuyeckoro yr- 
Jlepowa B JOHHBIX oTOxeHUAX IIsmoBcKOrO BOLO- 
Xpanusuma: a— <2%; 6 —2—3%, 6—}> 3% 


WN 


Puc. 4. Cxema pacnpelemenua oprannueckoro 

yrnepofa B JOHHBIX OTO*KeHHAX $1xpomcKoro 

BomoxpaHHnma: a—2—3%; 6 —3—4%; 
6 — 4—5%; e— > 5% 


Muctutyr okeanovlioruu 
Axayemui HayK CCCP 


Ilocrynnus0 
24 VII 1956 
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Jloxaagn AKkayemuu Hnayx CCCP 
1957. Tom 112, Ne 5 


MHHEPAJOIHA 


B. ©. BAPABAHOB 


KO3AJIMT H3 BYKYKHHCKOFO MECTOPOKAEHHSA 
(II pedcmasaeno axademuxom JI. H. Mlepoaxoseim 28 XI 1956) 


Yoxe aBHO B WHTepaType, MocBauleHHOM BykyKHHCKOMy MeCTOpOKeHHIO 
(8-19), ormedaocb WHpoOKoe paciipocTpanHeHve B PyAHbIX 2%KuNaX BUCMYTOBOrO: 
6necka. U3yuenve MuHepasOrHH MeCTOpOKAeCHHA MOKaSbIBaeT, OMHAKO, UTO 
BHCMYTOBbIM OIeCK B 3HAUMTEIbHbIX BbIJeJeHHAX BCTPevaeTCA JIMIb B KMMAX, 
aHaJOrvuHbIx »%KHIamM 18 paspesa. B Apyrux »wxuax (Hanpumep, NeNe 3,7) On 
paciipocTpaHeH He Govlee, YeM MOXOXKUM Ha Hero KO3amuT. HakoHell, Ha MeCTO-— 
POXKeHHH MMeIOTCA PYAHbIe XKMNbI (HampumMep, Ne 53), B KOTOPbIX KO3asHT 
ABJIACTCH TIaBHbIM MMHepasiom BucMyTa. B 9THX %*KHNaX BHUCMYTOBbIM OecK © 
MOMHOCTbIO OTCYTCTBYeT HWJIH KOsIMUeCTBEHHO ycTynaeT ApyrHM BHCMYTOBBIM — 
cysbcoconam. JJo HacTosulero BpeMeHH STO OOCTOATEbCTBO HE YUHTbIBaJIOCb, 
HW BCe MMHepaJbl, MOXOXKUe Ha BACMYTHH, Ha MECTOPOXKJCHHA Ha3bIBaJIMCb KBUCMO- 
TOBbIM Osleckom» (°, 1°). 

B wactosmel paOote u3laraloTca pe3syJIbTaTbl HSYYCHHA KOSaJIHTa H3 %KHJIBI 
Ne 53 BykykKHHcKoro MecTopoxwkeHua. 

Kos3auT mpefcraBleH HrobuaTbIMH KPHCTasaMU CTabHO-ceporo Bera 
(puc. 1) c CHJIbHBIM MeTaIM4eCKHM OsleckoM. Pa3Mep urs JocruraeT 6—7 cM 
B JWIMHY pH TOJUMHE OT HeECKOJIbKHX COTbIX CaHTHMeTpoB JO 0,2—O0,3 cM. — 
B ormuuue OT BHCMYTOBOrO ONleCKa, KO3aIHT BUAMMOM CnahHocTbio no (010) B) 
o6magaer. M3 Oonbmoro KONMYeCTBa MpOCMOTPeHHBIX HO OMHOKYAApOM Kpuc- 
TaJJOB, IPHPOMHbIX Js USMePeHUsl Ha TOHMOMeTpe He HaUIOCb, TAK Kak BO- 
BCeX CyYaAiX KOCbIe TpaHu, CsaralollHe TOMOBKY KpHCTaOB, Ha HrOMOUKAaX 
KO3aIMTa OTCYTCTBOBAIM. BulHabHble Ppanv, OTBeYalOMNe rpyOok Mpososb: 
HOM WTPHXOBKe KpHCTaO0B B 30He (A k O), ator HeMpepbIBHY!O Lelb CHrHaJOB 
cpefqHero KauecTBa. : 

YebHbIM BEC KO3aIHTa, OpeeeHHbI NHKHOMeTpHYeCKHM MeTOJOM, TIpH 
Hapecke B 1,6396 r OKa3amCcad paBHbIM Diy == 7501K 

B anmumudax KO3aJIMT MMeeT CBeTIIO-Cepylo, MOUTH OesyIO OKpacky Cc *KeJITO- 
BaTbIM (KPCMOBbIM) OTTEHKOM. SaMeTHO aHH30TporeH. TBepyocrb oKouo 3. To- 
JiMpyeTcH xopomo. Or KalH KOHIeHTPHpOBaHHOM as80THOM KUCJIOTHI MOBepx- 
HOCTb anwuiudpa Oypeer u craHoBuTcs TeMHOH. Boxpyr oOpasyrouleroca naTHa 
BOSHHKaeT Mpv3upylioulad KaeMKa. KOHUeHTpHpOBaHHasA COAHaAd KUCHOTAa 
qelicrByeT cma60, BbISbIBAH JIMIb erKOe NOTEMHEHHe NOBEPXHOCTH MMHepawa, 
XJOpHoe *Keseso B TeyveHHe OHO MMHYTHI 3aMeTHOrO JelCTBHA He OKa3bIBaeT 
M JIMUIb MIpHMepHo Yepes vac Ha MeCTE KaMJIN ero NOABAAeTCA KOPHUHeBOe NAT: 
Ho. 20% pacTBOp efKoro KasIMA Ha KO3aJIUT He JlelicTByer. 

Ha yrue meped naambyot TpyOKol Ko3amuT OOpasyer rycroli Senbiit Hasler 
€ roswyOoBaTbIM OTTeEHKOM To MepHdepun. B ropsayem cocTosHuM HaseT HMeeT 
*KeNTOBATO-Oeyio OKpacky. B cmecH c HOAMCTHIM KaIHeM H cepo Ko3amNT 
Np HarpeBaHHu Ha yrvle aer ryctTolt xeNTO-3seneHbI HaneT C sipKO-KpacHolt 
KaliMon. 

XMMHUYCCKHH aHaIM3 KosanutTa (Ta6n. 1) BbInomHeH no Haleli npocb6e 
B LlentpantbHolt xuMMYecKo nadopatopuu Vucturyta reonormyecKHx HaykK 
AH CCCP anasnurukom B. M. Cexgeposoii B 1955 r. HeckonpKo m03xKe e10 2Ke OBIT 
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BHHOTKOdOLIAN OLOMDHHNAMAG QI sy eeadeed en eMIa'Q OLOMOLAWOHE BWWedJaegey/ “Eg “ONG 


BHHOYROdOLION OJOMDHUIAYAG EG aN IeITHK cH BLHIeEOM BPNWedIaRgeTy *% ‘ong 


‘Wed “LRH “6G ont IaH HaL 
“OOLOU xigdoeAd EM HOWTO @ BLMIeEOM BUHaLotiaa daruedeyx *] ‘oud 


, t. 112, 5, Bapa6anos 


AM3MPOBaH BHCMYTOBbI MHHepat u3 Ilenxtpanpbuoro Ka3axcraHa, oKa3aB- 


ICA TAK2Ke KO3aIHTOM (°), 


CHeKTPaJIbHbIt aHas3 KO3aINTA, BbINOHeHHBI B TOM Ke JlaOopaTopun 
B. Hosukosoli, noxasan, KpoMe Ha3BaHHbIX 9/1eMeHTOB, MpucytcrBue: Sn, 


Becosbie % 


Bi 41,84 
Sb 0,29 
Pb 38 ,94 
Cu 1,66 
Ag 0,75 
Fe 0,10 
S 16,54 
Te CJ1e bl 
B=100,12 


Dra Onn Hema 4 


ATOMH. 
KOH. 


] 
ATOMH. 


OTHOMeHHA 


bo 


Takum o6pasom, ‘bopmysjia Hatlero KosatuTa 2(Pb, Cuz, Age, Fe)S+(Bi, Sb)pS3. 


Mg u Mn konnuectee coTpix jovieli mpouenta u Ca, Al, Ti u Si B Komnue- 


© THICHYHbIX OeH Mpouenta. 


Tao7nma 2 


Ko3anutT m0 


Kosanut us By 
Se ered cash Xamon GD 


Ko3anutT #3 BykykKu 


Ko3anutT no 
Xapkypty (*) 


i=} 
i=] 
: if to A dg» Al 7 dg All 2 I da, A dg. A) 7 da A 
8 
| 
| 3 5.81 Oyo 34 6 2132, 144,924) a0} 244 
, a 5,34 | 4,82 35 2 |(2,4114)} 1,908 
3 1 4,88 | 4,40 36 4 2,088 | 1,884 
A 3p 4,42 | 3,99 37 Zmp|_2,,.036.1_4., 837% 2220 | 2.02 
) 1p 4,21 | 3,80 2,016 | 1,849 
5 4p 4,09 3,70 | 38 3 | (4,993) | 4,799 
] 4 $588. 60,00 | 39 4 4,975,) 4,783 
3 a> 1(3,81) | 3,44 40 5mp| 1,943 | 1,754 
) (3,73) | 3,36 0,5 | 3.75 (1,932)| 1,743 
) 4 3,64 | 3,28 4A 40 | (4,904) | (4,718) | 0,5 } 1,94 
simp) 3,93 | 3,18 0,513,527) 42 4 1,848 | 1,668 
2 | 10 3,443 |(3,108)| 2,0} 3,40 || 43 2 4,819 | 1,642 
3 7 3,362 | (3,035) 44 8 4,800 | (1,624) | 0,5 | 1,80 
A 3up| 3,305 | 2,983 | 0,5,} 3,30 |} 45 3 1,770 | 1,598 
3,265 | 2,947 46 Sup; 1,732 |(2,563)| O25 4,75 
) 2 S105 | 2,803 4,745 | (1,548) 
5 4 3,067 | 2,768 3,06 || -47 4 4,01) 1 1,010 
7 1 Sy020e)7 12), 734 48 6 1,658 | 41,496 
8 1 2,980 | 2,690 49 3. | (4,607) |_.1,450 
9 9 2,948 |(2,661)| 4,0 | 2,95 || 50 5 1,584 | 1,430 
) 4 ey i ar Sh ie 7 Mian er yh id ee ay 
{ 9 2,804 | (2,530)| 4,0] 2,80 || 52 7 4,454 | (4,342) 
2, 494 (2,745)| 2,478 53 3 A Adel 275 
3 Ap | 2,737 | 2,470 54 8 Ae OCoaa teeoos 
A 3 2,645 | 2,387 55 6 ey oi We 
5 foo | 2bet | 2,029 56 7 41,341 | (1,210) 
5 1p |(2,536)| 2,289 57 6 1,324 | 1,195 
7 6 2,475 | (2,234) 58 55 1,288 | 1,163 
8 SMAI 362)t 2532 59 4 1284 nly 156 
9 4 2,336 | 2,109 60 Gmip 1,260 | 40137 
) 7 D228 1 (2,059) | O55" | 2,27 4 259 "4 136 
2 e268 2041 64 5 4,243 | 41,122 
2, 4 2,220 | 2,004 62 4 1,214 | 1,096 
3 2 2,208 | 1,993 63 3  |0,9061 | 0,8178 


HleOaerpamMy Ko3asluTa yflalocb NomyyuTb B WabopaTopHN Kacpefpbl KpHc- 
morpadun JIFY auwb oT HepacTepToro MHHepada, MebYaHLIMMH BOJOCKa- 
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MH KOTOPOrO NOKPbIBaslaCb NOBEPXHOCTh CTeKJAHHOTO cTomOuKa nMaMerpr 
0,4mM. YcsIOBHA CbEMKH: H3yyeHHe MeAHOe, SKCHOSHIMA 12 uac. Npu 40 KB 
20 ma; Auametp Kameppt 143,00 mm. Pacuet jeOaerpaMMbl H CpaBHeHHe €€ C 97 
JIOHHBIMH JaHHBIMu (1%) BbITOHeHb! IPH KOHCyJbTanMu B. A. ®panKx-Kamene 
KOrO MH MIpvBeyeHb! B TAO. 2. 

Ha puc. 2 u 3 AaeTca cpaBHenne fe 
u 6) BucMyToBoro 6jlecKa us 18 paspe 
9TOrO CpaBHeHHA BUAHO, YTO Ko3aIHT MpecTap 


MMHepall. 
BpyleieHuA KO3aHTa TpHypOYeHb! WCKJNOYHTEMbHO K APYSOBbIM NOJOCT: 


B KHJIbHOM KBaplle, KOTOPble HMeClOT pasMepbl OT HeECKOJIBKAX MUJIJIMMCTPOB , 


6aerpaMMbl a) Ko3aHTa W3 2H! Ne. 
3a BykKyKMHCKoro MecTropoxeHHa, | 
JiseT COOOM CaMOCTOATCJIbHE 


PbS 


6PbS: B.S, deeeepum 
4P03-Bi253 /yweappurn 
SPOS Bi25; Jusnuanum 


opm KOSQNUIN 
S PbS: BigS3 “anenobucmymum 
4P0S-5BioS3 Pegdanuum 


2PbS-3Bi2S3 YuGuamum 
POS 2Bip53 Aennuyuapum 


PbS:3(Bi,Sb) 


5_ Yemapacum 


Cu,s BLS 
aS NS aS 
| 6 we 
as wa& oa 
38 sk =r 
as og 2 

S cae 
@ 
we 
3 
S 


Puc. 4. CxemaruuecKad .uarpaMMa COCTaBOB HE€KOTOPbIX BHCMYTOBBIX Cy JIbPocoen 


5—8 cM B JiMaMetTpe. OHH YaCTHUHO 3aMOsIHeHbI 2KNIbOepTHTOM, MOMHOeEHUTO! 
IIMpHTOM, allaTHTOM, KO3aJIMTOM, CaJlepHTOM, (JIIOOPHTOM, KaJIbILMTOM, a Ta 
*%Ke PereHePUPOBaHHbIMH OOJOMKaMH («leOeHKOl») KBapya. Mnorya B Takl 
JPY3OBbIX MOJIOCTAX yNaeTcHA OOHAPYXKUTb BEIMKOJENHO OOpasoBaHHble KpHCTa 
Jib! BOMbpamuta, panee onucanHpie H. A. Kysux (4). 

CeBo6oHO TOpyalle B APY3SOBbIX NOJOCTAX HFOMbuUAaThle KPHCTANMbI KO3aI 
Ta HepeAKO YHH38aHbI TaukKaMH [JlacTHHOUeK MKMIbOepTHTAa HH MeKAN 
(no 1—2 mm) TeTpaspHuecKHMM KpHCTasNaMu TEMHO-Oypou CHIbHO OecTALy 
IHHKOBOM OOMAHKH. 

TlocneqopaTebHOCTbh 3aNOJHEHHA Apy30Bblx NosocreH B xe Ne 53 coe 
BETCTBYeT CIeLYIOMeMy PAAy: BACMYTHH — BoubdpamuT — KBapy I — mown 
WeHutT — xuIbOeptuT | — nupuT — xambKONUpHT — KosanuT — ccbanepHt : 
«KuIbOepTuT IT — darooput I — kanpuut I (nanupumar) — kBapu I] — oa 
oput II (KyOoxraszpuyueckuh) — Kanbunt Il — xpapy III. Sror pay cpu 
TEABCTBYCT O NYJbCaNMOHHO-MpepbIBHCTOM MOCTYNJeHHH pacTBOpoB u oO Ff 
CTaTOUHO pesKOH CMeHe HX KaveCTBeHHOrO cocTaBa. 

TlocneqopaTesbHaah CMe€Ha BO BpeMeHH BHCMYTHHA KO3aIMTOM, CBHJeTeN 
CTByIOWaH O BOSpacTaHHH KOHWeHTpaunn PbS B nocnexyroulux nopunax pe 
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OPOB, JaeT OCHOBAHHE OMRUATH HAXOMOK B PYAHbIX 2XRKHMAX MCCTOPORKMeHNA Mpo- 
2KYTOUHBIX Mexyy Bi,S,- nH PbS-coequHeHul, MOAOOHBIX KO3AaJHTY, T. e. CBHH- 
BO-BHCMYTOBBIX CyJIb(ocoeH pasIH4YHOH OcHOBHOcTH (pu. 4) (1,°,*). Oro 
M Ooslee BEPOATHO, UTO PaseHHT, OOBIYHO 3aBepIAIONINli CybPUANY10 CTaHIO 
HepasIH3alHH, Ha MeCTOpOXeHHH BCTpeyeH BO MHOrHX KMAaX. 


JleHHHrpaycKHii TrocyapcTBeHHbIii YHHBepcuTerT Tocrynuao 
um. A. A. )KqaHoBa 15 VI 1956 


LHMTHPOBAHHAS JIATEPATYPA 
1T. Tl. Bapcauos, lO. ®. Iloroua, Tp. Munepan mys. AH CCCP, B. 1 (1949). 


B.W.BepuagcKku i, Mss. Axag. nayk, 6 cep.,10, Nel9 (1916). % JIT Epmuao- 
1, B.M. Cengzeposa, JAH, 105, Ne6(1955). *H.A. Ky auk, 3am. Beecorosn. mu- 
p. o6ur., 84 (1955). ® M.C.Caxaposa, Tp. Munep. my3. AH CCCP, B. 7 (1955). 
1.A. CmMonabAH HH OB, IIpakruyeckoe pyKoBorcTBO No MuHepasorun, 1955. 7 JI. JI. C o- 
)ROBHUKOBA, JAH, A, Ne 18, 279 (1927). 8ST. WM. Cymunckui, Mas. Axag. 
yk (1917). ® M.M. Tersaes, Mar. no o6m. 4 mpuKa. reom., B. 32 (1918). 1° A. E. 
e M au, Ilermatuts, M39. AH CCCP, 1,1940., 41A.G.Harcourt, Am. Miner., 


pec 
, Ne 2 (1942). 
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Jornagn Akayemun nayr CCCP 
1957. Tom 112, N 5 


IAJIEOHTOJIOVH Al 


A. T. WAPOB 


NEPBAS HAXOJKA MEJIOBOrO SKAJIOHOCHOrO 
NEPENOHYATOKPbIJIOTO (HYMENOPTERA, ACULEATA) 


(ITpedcmaezeno axademuxom H. H. Ul maavezaysenom 20 X 1956) 


Heyasno Ilaneontronormyueckul uuctutyt AH CCCP nomnyuua or MU. B. Jle- 
OefeBa HeOOJIbINYIO KOJWICKIMIO HCKOMNAeMBIX HACeKOMBIX, COOpaHHy1o B MeWIO- 
BbIX OTJIOKeEHHAX CHOMPH, B KOTOPOH OKa3aJICA OTMeUATOK KpblJla nepemonya- 
TOKPbINOrO U3 NosoTpaga Aculeata. Ora HavOonee ApeBHAA HaxOf{Ka HCKoMae- 
mpix Aculeata HHTepecHa TeM, UTO KUMKOBaHHE KPblla HMeeT pA apXavuHblx 
YePT, NOSBOJIAIOWIHX JaTb HECKOJIbKO HHY1O, YEM MpesMouaralocb JO CHX Nop 


(7,2-°), HHTepMperTallio XHJIOK COBPeMeHHBIX NepenonyaTOKpbiIbIx. Huse mpu- 
BOJMTCH ONHCaHHe STOTO OTHeyaTKa. 


Tlogotpay ACULEATA 
Cem. CRETAVIDAE SHAROV, fam. nov. 


Tlepequee Kppiio. Hrepocrurma cpegquux pasmepos. Sc orcytersyet. [lone 
mexay C uw R wupoKkoe. Mmetotca *uIKH Rse WH Rss, coeqMHeHHble NONepedHou 


aE S 


Puc |. Cretavus sibiricus Sharov, gen. et sp. nov., mepequee KpbIs10 
(kommnexuna IIMH Ne 1157/1) 


*KHIKOM 2s, a TakxKe M, u My, coequHeHHble KHIKOL m. Kpblio MOKpbiTO xa- 
pakTepHbIMH jis Hymenoptera MenkKuMM YacTbIMM BOJOCKaMU — XeTOHaMH. 
Cpoeo6pasHoe cemelicTBO, CXOAHOE 10 LIHPOKOMY TOJIO MEK LY Cu R u Hannunto 
Rs, uv Rss c cemelictrsom Plumariidae, Ho nmocnequee oTmM4aeTcH OT Hero OT- 
cyTCTBHeM nonepeyHol 2HIKH 2s H xKHIOK M, Hn Mg, CoeqMHeHHbIX MonepedHoH 
m, a Tak2Ke Oovlee paHHuM BeTBsIeHHeM Rsy,,— Nepel NonepeyHOH KHIKOK Is: 
Tlo o6memy Many *XWAKOBAHHA, OOpasoBaHMio MOMepeyHbIX %KUJIOK 3 MPOKCH- 
MaJIbHBIX Yacteli Rse v Rss, coeqMHeHHBIX 2s, 1 My u Ms, CoeHHEHHBIX mM, a 
TakoKe TO B3AMMHOMY pacnosoxKeHHIO KOK ceMelicrBo Cretavidae npeycTaB- 
JIA€T MIPHMHTHBHOe COCTOAHMe XKUIKOBAHHMA, HCXOMHOe AA pAa Apyrux Ce- 
melicts Aculeata. 
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Creta vws?' 8 inbyviird conse Sihtairo ve ise eu) Sp. nov; 


Tlepequee Kppino (puc. 1). JJmmna — 10 mM, HanGonpuiad mupHHa 3 MM 
Ilrepocrurma yA/IMHeHHad, Tpeyrombuaa. Sc, orvOaa mTepocTurmy, He HCKpu 
Bunetca. Rs, 3arH6adcb K MepeqHemy Kpalo Kpbila, M1aBHO caMBaloTcA C C 
2r wu Is cocraBAwT QIHY *KWAKy; rm UW mcu BnagawoT BM B OAHOH TOUKe 
Cue -+ A, QMHHAaA, UAyulad B AMCTaNbHOM 4aCTH BAONb 3aHero Kpaa Kpbila 

MectoHaxoxgeune vw BOspacrT. KpacHoapcknii kpat 
p. Bonbmoli Kac (nespili nputok p. Exnncefi), B 69 Km or ycrba. Bepxuui Mex 
CeHOH, OOHaxKeHHe K-43 (kaccKaad cBHTa). 

Oco6eHHocTH wKuIKOBaHHA Cretavus sibiricus roBOpaT O CBA3H KUJIKOBAHHS 
MepenOH¥aTOKpbIIbIX C %KHMKOBAHHEM TaHOpmonAHoro THNMa, Ha 4TO yxE 
ykaspipanu A. B. Maprbinop (?) a Poce (4). 


TlaneontonornyeckHH WHCTHTYT Tloctynuso 
Axafemuu Hayk CCCP 16 X 1956 


UMTHPOBAHHAA JIATEPATYPA 


1J,.H.Comstock, The wings of insects, Ithaca—N. Y.,1948. 7? A.B.MapTbr- 
HOB, Tp. Peon. Mysea AH CCCP, 7 (1930). * A.B. Maptbxosa, Tp. Tlaneout. uct. 
AH CCCP, 7, 2(1937). *H.H. Ros‘s, Ann. Ent. Soc. Am., 29 (1936). ' © B: Ho Uipaae 
BHU, Kypc o6mel sHTomonoruu, M., 1939. 


944 


Jloknzanm Akanzemun Hayk CCCP 
1957. Tom 112, Ne 5 


IHTOJIOTH A 
JI. A. UYBAPEBA oe 


WHTOJIOTMYECKOE WH WATOXHMHYECKOE H3Y4EHHE MPOILECCA 
DIJIONOTBOPEHHA Y PEYHOH MHHOrH (LAMPETRA FLUVIATILIS) 


(ITpedcmaeaeno axademuxom E. H. Taeaoecxum 10 X 1956) 


é 
IIponece onnooTBopeHHA y MHHOrH HeOAHOKpaTHO MpHBeKan K cebe BHH- 


Mane Hcceqopatenel (7°), Oquako, B OOJIbIIMHCTBe CJIy¥aeB OH U3yuacHA 
y pyubeBou munoru (Lampetra planeri), 4 mpuTom Ha %*xuBOM MatTepnane. O6u- 
me B UKPHHKAX TpOPuYeCKHX BKJIOVEHHH OCMORHANO HaOmOAeHHA. K Tomy 2Ke 
SOLIYHO HCHOMbSOBaIOCh HeOomMbUIOe yBeNMYeHHe MMKpOcKONa HAM Jytia. 
PaOoTbl, B KOTOPbIX COY¥eTAJIOCh HCCIeAOBaHHe XKUBOTO H (PUKCHpPOBaHHOrO ma- 
repHala, COepKaT HECKOJIbKO MpOTHBOpeyHBbIe Janubie (4,°). 

OObekToM HacTosmeli paOoTbIcryxKHa pewHan MuHora(Lampetra fluviatilis). 
B urone 1955 r. B p. Hese, B paiione cena Ycrb-CuaBaHKa, OblwiIH MOlMaHbI MH- 
HOrH C TEKYYHMH TOJIOBBIMH TIpOAyKTamMH. PKUBOTHbIe ObIIH JOCTAaBJIeHbI B Wa- 
SopaToputo, rye cpasy xe ObBWIO MpOHsBeeHO UCKYyCCTBeHHOe OCeMeHeHHe. 
HexoTopad 4acTb HKpbl, MOyYeHHad OT TeKyyYell CaMKH, OCeMeHsvlacb 
<CyXHM» cnocoOom B YauIkax Ilerpu. HaOmojenne Hay pasBuBarollelica uKpoli 
IPOHSBOANNOCh NOX OMHOKYAAPHOH synouH. Temnepatypa Boybl B valkKax Obiia 
15—17°. ®ukcalua UKpHHOK MpoHsBoA_Nacb yepe3 30 muu., 1, 1!/, u 2 vaca 
1ocyie ocemeHeHHsA. Jia WHTOoMOpdosornyeckHX HCCIeAOBAHH MpuMeHsAacb 
KUKOcTb Bysna c mocseqyrlleh OkpacKoli WpenapaToB YremMaTOKCHJIH- 
iom TeltyenraiHa u Bemepa; ja WHTOXHMMYeCKHX HCCeAOBaHHlt — cMeCb 
Kapuya. M3menenne cojepxanua JJHK onpeyenanocb peakuvei Dénprena 
> HOCTAHOBKOH KOHTpomA 6e3 ruApomu3sa; PHK Bpiasaanacb 10 Metoyy YuHHa 
METHJIOBbIM 3CJICHbIM — IIMPOHHHOM, IIpH 3TOM TaK2Ke MpPOBOAWJICA KOHTPOJIb 
> pHOouykiea30H mo Pocxuny (°). Bair HccleoBaHbl CepHHHble Cpesbl (TOMA 
> ) 188 HeonmOA0TBOpeHHBIX H 205 OMMOOTBOPeHHbIX HKPHHOK. 

JLo OCe€M€HEHH A. Spesmble, OBYJHpOBaBLIHe OOWHTbI MHHOrH Ha 
‘TauH MeTada3sbl BTOporo JeleHHA co3speBaHHa. B TakOM COCTOAHHH OHH 
IpeObIBaIOT B MOJIOCTH Tela NOCJIe OBYJIAWHH UH B BOe AO OCeMeHEHHA. 

30MHH. MOcHe ocemeuHeHH a. IIpoHuKHoBeHHe cnepmaTo3onja 
3 AHIEKJICTKY BbISbIBAeT B Heli pA] HSMCHCHHM: BbIMeAeTCA OOOOUKA OMNJIONOTBO- 
CHUA, OOPASyeTCA NePHBHTeJMMHOBOe MPCCTPaHCTBO, OBaJIbHaA *Popma Alla 
fCHACTCA HA OKPYrJIy!O; Ha AHHMAJIbHOM MOsOce, B 30HE MPOHHKHOBeHHA Criep- 
fATO3OH a, OOOCOOMAeTCH YYACTOK TOHKO3EPHHCTOH Tla3Mbl, P€3KO BbIJeJAIO- 
WulcA Ha mpemapatax, OKpallieHHbIX reMaTOKCHJIMHOM, CBOeri One AHO OKpacKon; 
1a TeMHOM (bOHE IMTOMMAa3Mbl, 3anOJIHeHHOM 2%KenTOUHbIMH 3epHamH. IlepBo- 
jayayIbHO TOJIOBKa CHepMaTO3OHa HMeeT MaNOUKOBHAHY!O (OpMy MH HHTeH- 
MBHO xKpacuTcH remaTokcuuHoM (puc. 1, a). Ilorpyxasacb, ona NoBO- 
yauuBaetca Ha 180° u HauHHaeT HaOyxarTb. IlopepxHocTHad 30HA FOJIOBKH OKpa- 
WWBaeTCaA TeMHee, BHYTPH Hee OOHApy2KUBaIoTCcA Oovee CBeTVIbIe H OoIee TeEMHBIC 
macTKH. Bokpyr TOJOBKH B Wla3Me NOABJIACTCH JYYHCTOCTh C€EMCHHOM 3Be3 bl. 
Toce MpOHHKHOBeHHA CllepMaTosousla MeTaca3sa BTOporTo JeseHHA CO3peBaHuA 
lepexOMHT B aHacasy, KOTOpas pacnOmaraeTCA Ha AHHMAJIbHOM T1OJIIOCe, He- 
laIeKO OT CBeTJIOH 30HbI. XPOMOCOMBI O¥eHb MeJKHe, OKpyTrvible; 2n ~ 60 
puc. 2, a) 

luac nocae ocemMeHeHua. CrepmaTo3sonyq o-mpexKHeMy Ha- 
OJMTCA B CBeTJIOM 30He, COXpaHAA yAMHeHHy10 (popMy. OH 3aMeTHO yBeJIMuH- 
AeTCH B OOBEME, OKPAallMBaeTCA He CTOJIb MHTCHCHBHO AJePHbIMH KpacHTeJAMH 
| TOCTeIeHHO MpeBpalllaeTca B MY2KCKOM MpoHykKseyc (puc. 1,6, 6). K sTomy 


1 3axas 1159 a 


BpeMeHH MpOnCxOAUuT BbIgZemeHHe BTOPOro Hall paBUTeJIbHOrO TeJIbUa, H o6pa 


HCKHH mponykuieyc (puc. 2, 6, 6, 2). 

th ae Gaba oe rh e : c al eHeHH A. CpeTiaa 30Ha C aoa ay 
HyKsleycoM NorpyxKaeTca B ryOb Alia, OCTABAACh CBASAHHOM C IT pucbep : 

aHHMaJIbHoro Mosoca Yy3KOH Me 
pemplukoli (pac. 3, @). /KeHCKHi 
npoHyksleyc Tome mMepemellaercs 
B I[CHTPOCTpeMHTeJIbHOM Hallpas: 
JICHHH, IpOABUraxvch CpeAH xed: 
TOUHBIX 3epeH (puc. 3, 6). Iorpy: 
weHHe OOOHX  IpOHYKJICyCoE 
B rayOb Alla HM HaBCTpeyy Apyl 
Apyry UpuBoquT K TOMY, 4TC 
XKCHCKOe APO OKa3bIBaeTCA, Ha- 
KOHeL, B CBeTOH 30He H COWH- 


Sy 
pp ass Pes 
ome PB) 32 D 
Ste LB ) 
a Sp CAS - oq Geo <9) 
PUSH DADS SGU GS SDE 


Puce. 4 Pre. 2 


Puc. 1. YuacTKu aHuMasbHOrO Now0Ca OMJOLOTBOPeHHEIX Aut, MuHOrH. Msmenenne cmepmaTo- 
30H Ja B Npolecce ONOROTBOpeHHA; a — uepes 30 MuH., 6,@ — 4epes 1 4ac MocMe ocemeHeHUA* 


Puc. 2. YaacTKW aHMMaJIbHOTO NosCa ONJOLOTBOPeHHEIX AVIL MHHOrH: a — aHaca3a BToporo se- 
JI@HHS CO3peBaHHa (30 MHH. Nocwie ocemeneHHs); 6, 6, e— 9TAaNbI OOpasoBaH Husa KEHCKOTO NpPOHYyK- 
ueyca (1 ¥ac Moce ocemeHeHus) 


*KaeTCA C MYXKCKHM ANpOM. IlomHocrbio cOIM3HMBIIMeECA IPOHyKseycbI exKaT 
OAH Hay ApyruM. K stomy BpemeHu pasmep Hx ene Gomee BospactaetT (puc. 3, 4). 

24aca mocame OCeMeHe HHA. CAMAHMA MpOHyKaeycoB He Mpo- 
MCxOmuT. Karkbli 13 HAX NepeXOAUT B CTaquI Npodasbl H 3aTemM — mpemerTa- 


* Puc. 1—3 cyenaHbl C NOMOMIbIO PHCOBaIbHOrO anmapata npH 06.90 X, oK. 7c mmpe- 
MapaToB, OKpalleHHbIX TeMaTOKCHJIHHOM Bemepa nocae guxcayuu no Bysny. Penpon. 1:2. 


946 


eke CJIOBAMH, KaK MaTepHHCKHe, Tak H OTIOBCKHE XPOMOCOMBbI OO- 
yloT O6ocoOeHHbIe PpyMlibl, pacnomo*KeHHble OAHA BO3e Apyroi (puc. 3,2). 


PO. 
SSeS 


cag 


Von EF 


Tee 
“GPP. 
37 9G, SO 
<> 
Gh 
OP 


1oCa OMJIOMOTBOPeHHbIX AHI MHHOrH: 


Puc. 3. YuacTKH aHHMaJIbHOTO NOVI 


cKoro (a) H 


HeHHA: MOPpyKeHHe 2KeH 
@— HX COJIMKeHHE; 2, 


11/. uaca Mocme oceme 
6) mpoHykseycoB 


a, O— uepes 


myxckoro = ( 
2 waca mocme OCeMeH 


o — uepes 
CoB (2), 


opasHble H3MeHeHHA NpoHyKsey 
mpemetapasa (0) 
y MHHOrH MBI HMeeM Jeo C KACKAPHAHBIM» THIIOM A 


t 


a: mp 


eHH 


JI@pHbIX mpe- 


Cre oBaTesIbHOo, 


o6pasonanuit. Ofna U3 rpyn XpoM 


TIpOHHS3bIBaeTCHA 


’ 


BepOATHO OTILOBCKaA 


oOcoM, 


947 


Tt 


HTM. (POpMUp yiolleroca BepeTeHa, KOTOPOe 3aTeM paCIIPpOCTpaHAeTCA H Ha BTO- 
pyfo rpynmy. OqNaKo o6e rpyllbl XPOMOCOM Jle2xKaT MO-lIperxKHeMy o60co6JIeHHO 
mpyr or Apyra (puc. 3, 0). Ocb BepeTeHa HallpaBslena NepeleHAUKyAAPHO MO 
OTHOWeHHIO K OCH alia, COeMMHAIOUIeH AHMMAJIbHbIM WM BereTaTHBHbIM MOVJIIOCHI. 
Tlepexoya o6enx rpyril xpoMocoM BcTayulo anadasbl HaM HaOMOLaTb He yasoc, 
Tak Kak OyepeHas, PUKCALMA ObIIa MpOHSBeeHa Yepes 5 ac. MOcsIe OCEMeHEHHA. 
B sTo BpemaA AMMO yxKe HaxOMMNOCh Ha JBYKJIETOUHOM CTaqHH. 

U3smenenue cosxepKaHuc HYKJCHHOBBIX KUCMOT. CrepmaTo- 
30H], TOKO YTO NPOHHKWHH B AMMeKNETKY, NaeT pesky1o peak PEsbrena: ro- 
JIOBKa CFO paBHOMepHO M HHTEHCHBHO OKpalllMBaeTCs B (PHOJIETOBO-KpacHbIi UBeT. 
B Teyenue nepBblx 30 MHH. nocsie OCeMeHEHHA, MO Mepe NOrpy2KeHHA CiepMaTO- 
30H a BHYTpb ALMeKIeTKH, HaOOMaeTCA HEKOTOPOe OOmee OCAOMeEHHE OKPackH. 
K sToMy BpeMeHH rojlOBKa KpacuTca 10 MéubreHy HepaBHOMePHO: B 3a\HeH 
30HE NOABJIAIOTCA CBeTJIbIe YUaCTKH B CBA3H C HaYaBIeHCA ee BakyOJIM3alNen 
vw Ha6yxaHHem. Ilocne nopopota cnepmaTo3oHa OHA OKasbiBaeTCA BHepeqn. XPo- 
MOCOMbI aHa(ba3bl BTOpOro JeIeHHA CO3PeBAHHA H XPOMATHHOBHIE PIbIOKH B Tep- 
BOM HallpaBHTesbHOM TesIble Tak2xKe (p€JIbreHMOJIOMKUTECJIbHEI. 

MetoX OkKpackH lpenapaTtoB no ®émbreHy C MOKpacKOH WHTOMMIA3MbI 
CBeTJIBIM 3CJICHbIM a€T BO3MOXKHOCTb OOHAPYXUTb MPOHHKHOBeHHe B AMO He- 
CKOJIbKHX CiepMHeB. Mx apko oKpallieHHble B (PHOJIETOBO-KpacHbIii [BET rOJIOBKU 
YeTKO BbIJe/IAIOTCH Ha 3eJIeHOM (hOHe OONMAa3sMbl, TOra Kak Ha l1penapatax, 
OKPaleHHbIX TeMaTOKCHJIHHOM (ocoOeHHO no TeiqenraiHy) MaJIeHbKY!0 FOJIOBKY 
CIepMaTO3OHa MOXKHO MpOcTO He 3aMeTHTb Cpe MACCbI 3epeH XKeJITKAa, OKPa- 
IUCHHbIX C TOH 2%Ke HHTCHCHBHOCTbIO. B OObIIHHCTBe CJlydaeB CHePpMHH 3acTpe- 
BaloT B OOONOUKe, Aa HEKOTOPbie MpOHNKAIOT H B AHWO. B ogHom aue OOHapy- 
2%KeHO 3 MpOHyKJeyca, OHH M3 KOTOPbIX MeCHbIIHX Pa3MepoOB; STO NOSBOJIAeT Fo- 
BOPHTb O BO3MOXKHOH MOMMCHepMHH. 

Uepes 11/, uaca nocse oceMeHeHHA B CBETJION 30HE MCJIKO3SCPHHCTON Ma3Mbl 
oOHap yXKHBAIOTCA [Ba IIpOHyKJeyca, KOTOPbIe JlexKaT elle Ha 3HAYHTEJIBHOM pac- 
CTOAHHH OAHH OT Apyroro. On abykKsieasbHbI, T. e. WHUeHb! HK. B nepnox 
COIM2KeCHHA: OOOMX NPOHYyKJeycoB HW Nepexoya HX B paHHio1wo Mmpoda3sy B HUX 
NOABJIAIOTCA OTAeJIbHbIC MeIKHe rpanyubl JIHK. Uepes 2 vaca nocse ocemMeHeHuA 
B CBCTJOH 3OHE BHAHbI OOOCOOJIeHHbIe TPynMbl XPOMOCOM — OTILOBCKas HW MaTe- 
pHHckad — Ha cTayuu nosquHeH npodasnl. AepHErx OOoMOUeK yxe HET. XPOMO- 
COMBI, HMCIOI[Me BH] KOPOTKHX Naslovek, APKO Kpacatca no Menbreny. B onso- 
JOTBOpeHHOH HKPHHKe CBeTMaA 30Ha WHTOMMAa3Mbl BOKPyr cnepMHA OOsaaer 
GasopusHeH, OHA Oe AHO OKpalIMBaeTCA NHPOHHHOM. MopmupoBaHve MyXCKOFO 
WM 2KCHCKOFO MpPOHYKJICYCOB HW BCe H3MeCHCHHA, MPOMCXOAAlMe B HUX B Mporecce 
OIJIONOTBOPCHHA, OCYIIECTBJIAIOTCA Ha (pOHE BCe Tak Xe OIE AHO OKPalMBarolei- 
CH NHPOHHHOM CBeTIIOH B30HbI, SeqHoH PHK. | 

TakuM oOpa3om, B Hpouecce OnOAOTBOpeHHa OOHapyxXuBaeTCA ONpeseseH- 
Had WMKJIMYHOCTh B H3MeHeHHH KONMYecTBa JIHK. Buicokoe coyepxanue JLHK 
B CI€PMHAX WH B XPOMOCOMAX BTOPOrO JeJIeHHA CO3PeEBAHHA CMCHACTCA MOJIHbIM 
e€ OTCYTCTBHEM B CPOPMHpOBaHHBIX IpOHykKsIeycax. BeposTHO, ona pacxosyerTca 
(IpH OOpa3s0BaHHH SepHbIX OekoB. DopMupoBaHHe xpoMOCoM B O6OHX MpOHYK- 
sleycaxX COMpOBOxKaeTcA CHHTe30M B HUX JIHK. 

Hamm JaHHble 10 WHTOXHMHM OMJIOAOTBOpeHHA CXOMHbI C pesybTaTaMH, 
NOJYYeHHBIMH PANOM UccreqoBaTene (7 1°) Ha Apyrux o6beKTax. 


Jlenuurpanckua rocyfapcrBeHHblt yHHBepcnTer Ilocrynuo 
um. A. A. )Kyanospa 8 X 1956 


UHMTHPOBAHHASA JIMUTEPATYPA 


3 ‘A. Miiller, Schr. d. K6nigl. Phys.-Okonom. Gesellsch. zu Konigsberg, 1864. 
2 EeaG al berla,_Zs. f. .wiss. Zool.,. 30 (1878). ® Ph. Owsiannikow, Mém. Acad. 
Imp. Sci. S. Pétersb., 33, Ne 4 (1885). 4 A.A. B&hm, Arch. f. mikr. Anat., 32 
(1888). °K. Herfort, Arch. f. mikradnabaese (1901). °®T. UW. Pockun, Muxpo- 
ckomMuecKkad TexHHKa, 1952. * Tl. B. Maxkapos. Mas. AH CCCP, cep. 6von., 4 (1953). 
8 E.\B. 3n6una, JAH, 88, 5 (1953). 9» HW. HU. Kukuay3e, JAH, 100.°3 (1955). 
10, JI. MW. Tlapaosa, Tes. qoKn. copem. om6p., 1955. | 
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Jlokaayn Akayemun HayK CCCP 
1957. Tom 112, Ne 5 


PHCTOJIOPH A 


HM. H. CEMEHOBA 


OB MHHEPBALMH KEJITOrO TEJIA B AMYHWKE )KEHIMMHDI 
(II pedcmaéaeno akademuxom H. H. Anuukossim 13 X 1956) 


Bonpoc 06 HHHepBallwH 2esTOrO Tela B AWUHUKe YeNOBeKa B JIMTepaType 
eHb MaJIO OcBelleH. TobKO HeKOTOpbIe aBTOpbl Mpowuwioro crouerus (1-8) 
TMeYANH HaNHIWe BOKPyr XeNTOrO Tela cieTeHHii 3 HepBHbIX CTBOMHKOB. 
3 OMHOH H3 NocseqHHux pador Konmex (*) yKasbiBaer, YTO eMy He yJaocb OOHAapy- 
KUTb B AMYHHKE XKCHU[MHbI HEPBHBIX BOJOKOH B XKCJITOM Tele HU B CTayMH pa3- 
SHTHA eFO, HH B CTajluu perpecca. 

Mp! uccsieqoBaiH 50 AMYHHKOB 2KeHIHH YalopoxHoro Bospacta, IpHMeHAA 
IMIIPperHallHio CepeOpoM B COoveTaHHH C OKPaCKaMH TeMaTOKCHJIHH-303HHOM 
-yHaHom 3. Muxkpockonnueckoe HccieqoBaHHe CpaBHHTebHO OOMbUIOrO MaTe- 
Hasa NOSBOMUNO MPOCeAMTb V3MeHEHHA HEPBHOTO alMapata 2%eNTOrO Tea 
3 3ABHCHMOCTH OT CTaqHi ero pasBHTHA HIM perpecca. 

HepBuble CTBOJINKH, COJep2xallve B OCHOBHOM O€3MAKOTHBIe HM TOJIbKO elu- 
IHUHbIe MAKOTHBI€ HEPBHbI€ BOJIOKHa, OOpa3syIOT BOKPYr 2XKeJITHIX Tes OOJb- 
ueli wacTbio y3KoneTsucTHle ciuieTeHua. UacTb HepBHbIX BOJIOKOH (BMeCcTe 
> cocyaMH H OTJeJbHO OT HHX) NPOHHKaeT BHYTPb XKeJITOrO Tea H pacowa- 
“aeTCH M@KAY JIIOTEHHOBbIMH KJIeTKaMH. 

BuyTpu *eToro Tela OOHapyxeHO OOJIbINOCe KOJIMYeCTBO O€3MAKOTHBIX 
1€PBHBIX BOJIOKOH, Cpe KOTOPbIX BCTPeYaIOTCH TOJIbKO OJMHOUHbIE MAKOT- 
ible BONOKHa. HepBHble BOIOKHa pactoslaraioTcA Mexjly KuleTKamu theca 
olliculi  mHTeHHOBbIMH KJIeETKAaMH, H HX MOXKHO MpocsiequTb Ha OOMbIIOM 
IPOTA2KEHHH. 

B craquax mpomudepallu, BacKyJAPH3allMH HU pacuBeTa %eJITOe TeIO HaH- 
joulee GoraTO HHHEpBUpOBaHO, H B HEKOTOPbIX CyYaAX yaeTCA OOHAPYIKUTb B 
4eM pelielitopbl. Tak, Hapuc. | mpegcraBseH MpelapaT *KeNToro Tela, HaxojAa- 
mlerocsh B KOHIUe CTaqHH paclBeTa, Ha KOTOPOM BUAHO, YTO MAKOTHOe HEPBHOe 
Z0JIOKHO, MpOXOAtlee Me2KAY JIOTeHHOBLIMH KJIeTKaMH, OoraTO BeTBUTCH, Hi 
TOHKHe HEPBHbIe PasBeTBJICHHA e€rO OKAHYHBAIOTCA CBOOOAHO, OOpasys pellell- 
pop THla KycTHKa. C pasBUTHeM XeNTOrO Tea eFO LEHTPaJIbHaA NOMOCTh 3a- 
JONHACTCH COCMHHHTeEIbHOM TKaHbIO, B KOTOPOH B pa3JIMUHbIX HallpaBsIeHHAX 
KaK 10 XOMy COCYAOB, TaK HW OTJCMbHO OT HX MpOXOAAT TOHKHE HEPBHble CTBO- 
IMKH HW HEpBHbIe BOJIOKHA, Tepellerarlnecnh Mey coOol; OHM NpocsexkH- 
BAIOTCA Ha OObINOM IpOTH2KeHHH. 

B ctayuu o6paTHoro pa3sBHTHA WeHTpaIbHasA YaCTb *esITOrO Tea WONTO He 
nojlBepraeTcad rHasHHOZy, a Mpouecc Jerenepauun ufeT oT HepudepHH kK WeHTPy; 
IPH BbIPaxKeHHOM THaIMHOse Mepuepwyeckolt YacTH 2%ewITOrO Tella B CO- 
SIMHUTeIbHOM TKAHH ero IeHTPaJIbHbIX OTJCJIOB elle COXPaHAIOTCA B OOMbINOM KO- 
IMUCCTBE HEPBHbIe BOJOKHA, YTO BHAHO Ha pH. 2. C qatpueHumm pasBuTHeM 
mpollecca PHaNMHu3allU4H KOJMYECTBO COCAMHHTEIbHOM TKAHM B ero LeHTpaub- 
Holl TaCTH YMeHbINAeTCH, IIpHYeM yMeHbINAeTCA H KOJMYCCTBO HEPBHbIX BOJIOKOH 
(puc. 3). . 

C o6pasopannem corpus albicans Ha MecTe xeJITOrO Tela, MexKAy THasHHO- 
BBIMM MaccaMH MocweqHero, B COCMHHTeJIbHOTKAaHHbIX TIpOcJIOuKaXx BCTpedaer- 
“§ TOJbKO HeGObIUOe UHCIO TOHKHX HepBHbIX BOJIOKOHELL. 
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CpaBHMBad MHHepBalluio MeHCTpyasbHOrO 2xKeNTOrO Tela H WeNTOrO Tea 
lIpH SepeMeHHOCTH, MbI He OOHAPYKUJIM PasIHYHA B CTPOCHHH UX HEPBHOTO All- 
MapaTa; TOKO B MCTHHHBIX 2KeJITHIX TelaX HaOMOaach NOBbIIMeHHAA APTeH- 


TOPUNHA HEPBHbIX BOJIOKOH. 
VuctutyT 9KCMepHMeHTaIbHOM Me2HILHHBI Tlocrynusi0 
Akagemuu mequuHckax HayK CCCP u 10 X 1956 


Tlepspiii meHuHrpagcKui MequnMHcKHli 
uuctutyr um. VW. I. Tlapaosa 


LIMTHMPOBAHHASA JIUTEPATYPA 


1 A. Tl, MopKxoBuTH, Onepsax au4Hukos, JuccepTallua, CIl6, 1899. #2 O.Herff, 
Med. Wehschr., Ne 4, 54 (1892). *O. Herff, Zs. f. Geburtshilfe u. Gynakol., 24, 
289 (1892). 4K. Koppen, Zbl. f. Gynakol., H. 15, 915 (1950). 
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Puce. 1. Pementop mMexAYy JIOTeEHHOBbIMH KJICTKAMH B 2KE@JITOM Tele, 
HaXxOAAULeMCA B KOHIWe cTaqunH pacuBera. Mmnpernanna cepe6pom no 
Kaxasio — Mapopckomy. OK. 10, 06. 40x 


Puc. 2. )Kentroe remo B cragquu perpecca. IIo mepndepHu BbIpamwKeH NMpouecc 

PHAJIHHH3alHH, B WeHTpasbHOH yacTH COe€AHHHTeIbHOM TKAHH MpOXOLHT OovIb- 

woe KOJHYeCTBO HepBHbIX CTBOJIHKOB H HepBHbIX BOJOKOH. Hmpernanna 
cepe6pom mo Kaxasmto — PapopcKomy. Ox. 10, 06. 40x 


Pune. 3. pKenroe Teno B cTafmHH perpecca (Ooee NO3qHAA CTAaAHA, 

yeM Ha pHc. 2), B WeHTpaJIbHbIX OTeIaxX B COCHHUTebHOH TKAHH 

MpOXOAAT HepBHble BOOKHAa. HMmnpernaunsA cepe6pom no Kaxa.itio — 
@Mapopckomy. OK. 5, 06. 90x 


JIAH. tr. 112, Ne 5, Cemenosa 


floxnagn Axkayemun nayx CCCP 
1957. Tom 112, N 5 


,  TEHETHKA 


A. H. ATABEKOBA 


ABJIEHHE TETEPO3HCA Y BOBOBbIX 
(IT pedcmasaeno axademuxom A. JI. Kypcanossim 10 XII 1956) 
¢ 


Ilo TepMMHOM «reTeposic», BIepBbIe NpeqorxKeHHbM Ienmom (18) u BBeqeH- 
pIM J[kOHCOHOM (*), MoApasyMeBaeTcs ObicTpora pocTa HM pasBUTUA rHOpUjOB 
ePBOrO MOKOJICHHA, BbIPaxKeHHaA B OOMbUeH HX MOLLHOCTH HM MposyKTHBHOCTH 
O CpaBHeHH!O C POJHTebCKUMH (OpMaMH. OnpejeneHHble mpepcraBleHua 06 
TOM OMOJIOPHYeCKOM ABJICHHM ObIH JaHbl enye JlapBuHom (7), 9kcnepuMeHTasb= 
O BbIABHBIUNMM HpeHMyIIeCTBa NepeKpecTHOrO OMbIJIeEHHA Hal CaMOOTIbIIeHHeM 

Apyrumu cnocoOamu TecHoro MHOpHAuHra. CKpeujuBaHne ocobeli c pasmnu- 
OH HACJIEACTBEHHOCTbIO CHJIbHO MOBBILAeT MIOAOBHTOCTh ruOpuAoB (‘). 

Spnenve retTeposvca, MOATBepKeHHOe COBPeMeHHbIMH HccyleqoBaHuaMy, 
[MpOKO HCHOJIb3yeTCA B IpaKTHKe pacTeHHeBOACTBa, NOCKOMbKYy C HUM CBA3a- 
bl AarpOHOMHYeCKH TOJIe3HbIe H3MeCHEHHA, — yBeIMUeHHe ypoxalinocTy, 

TakxKe HM CkKOpocnlesocTH pactenni. Mexjyy Tem flO HacTosilero Bpeme- 
HM BONpocy M3y4eHHA reTepo3vca y OoOoBbIX yeANOCb HeOCTaTOUHO BHU- 
aHusa. B 9TOM OTHOWIEHHH OOVIbINYIO WEHHOCTh MpefcTaBsAlOT MaTepHasbl, 110- 
yueHHble JlapBHHOM MO CKPeWIMBaHHIO pa3HYHbIX BHAOB GoGoBHIX (3), 

Onpitpr JiapBHHa MO H3yyeHHIo JeHCTBHA NepeKpecTHOrO OMbIIeHHA MpOBO- 
UJIMCb HM C LUIeCCTbIO pOJaMH H3 cemelictrBa Leguminosae — Lupinus (Tourn.) 
., Phaseolus L., Lathyrus L., Pisum L., Sarothamnus Wimm., Ononis L. 

CxpellvBaHHe MexKy CaMOOMBIJIAIONIMMHCA pacTeHHAMM OHOrO HM Toro 2%Ke 
\pTa ObIBaeT He CTOJIb S*PPeKTHBHO, KaK CKPeUIMBaHHe MexKy pasHbIMH Cop- 
amu. JlapBHH MOslarad, YTo y pacTeHHH, CKJIOHHBIX K CAMOOTIbIJICHHIO, Hacule]- 
TBeEHHaA KOHCTHTYIMA MOCTeMeHHO HHBeHpyertca, B CHJy Vero B pefsenax STHX 
ACTEHHM MepeKPeCTHOE OMbIJICHHe He IIPHHOCHT MOTOMCTBY CYLLeCTBeEHHOH MOJIb- 
pI. Tak, NepekpecTHoe omblieHve y OObIKHOBeHHOrO ropoxa (Pisum sativum) 
€ jlaeT B TOTOMCTBe OKHaeMbIX Pe3YJIbTATOB (IMJIOMOBHTOCTH, MOIILHOCTH). 
[Haye MpOABAIOT CeOA Me€PeKPeCTHOOMBIJICHHbIe CeAHUbI, MOJLYYCHHbIe OT pac- 
PHU, He CKJIOHHBIX K CamooribiieHHio. [locmeqHuve HeEH3MeHHO BbISBJIAIOT He- 
OMHEHHbIe TIPeHMYINeCTBa STOO THMa OMbIWeHHA. OjHako cCKpellMBaHve B 
EKOTOPbIX CIyYaAX MPHBOAHT K YAVJIMHEHHIO BereTaTMBHOrO pocta rHOpHAoB, 
TO HMeeT MecTo y bacon (*) H KopoBbero ropoxa (1*). Kak noKa3biBaeT CBOKa 
MTepaTyPHbIX JaHHbIX MO reTepOsHcy, NOJOKUTEMbHbIM H OTPHUATebHbIN 3p- 
KT OT CKPeIHBaHHA OOYCOBJIMBaeTCA CMeWMPMYeECKUMH OCOOeHHOCTAMH po- 
MTeJIbCKHX OpraHH3Mos (1). 

JlnutTebHO 3aHuMascb u3syyeHHem OvonorMyecKHx ocoOeHHocTel poya Lu- 
inus ('), MbI MbITasIHCb BbIACHHTb JleHCTBHe NepeKpecTHOrO OMNbIIeHHA HW CaMo- 
MbIICHHA B WpesesaxX MHOrHX COpTOB HW BUAOB JONMHa. BOJIbUIMHCTBO BUAOB 
{OMUHA ABJIAIOTCA MepeKPECTHOOMBIIAIONIUMUCA pacTeHHAMH (1°), B TOM 4HCJIe 
uni L. luteus u L. pilosus L., c koroppimu akcnepuMenTHpoBan Jlappun. [e- 
CKPCCTHOOMbIJICHHbIe PaCTeHHA Y STHX BUAOB 3HAYHTENbHO NpeBOCXOMAT Ca- 
OOMbIIeHHbIe MO BbICOTe MH MOMOBUTOCTH, a pH HeOlarompHATHBIX yCMOBHAX 
pIPalllM4BaHHA — MH MO MOMHOCTH. C Apyrol CTOPOHbI, NOBTOPHO MpOBeeHHbIe 
PHHYAUTeMbHbIe CAMOOMbWICHHA Y Pa3JIMUHBIX BHAOB JONMHA NPHBOAAT B 
OTOMCTBe K CHH2KCHHIO Ce€MeHHOM MpOAVKTHBHOCTH, K OecmsO{MIO, K KapJiH- 
oBpocTH HT. 1. Bonee Toro, NosyyeHHe CeMAH MpH CaMOOMIbIJIeHHH y HeKOTO- 
bIX BHJOB JomMHa, Kak, Hampumep, y L. nanus Dougl., ObiBaeT BecbMa 
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gaTpyanutTenbubiM. JIpyrue Bugbi (L. ornatus Dougl., L. mutabilis Sweet., 
L. pubescens Benth., L. Hartwegil Lindl. u gp.) NposxBJIstoT a 
JleMpeccuio JMU Mocde MpOBeseHHA PAA NOBTOPHBIX H3O/AIMM (3—6 HH- 
OpeqHEIX noKoneHni). Y 3HauuMTeMbHOTO OOMbIUMHCTBAa BHAOB JOMMHAa Mpo- 
JOMKUTEbUbI WHOPHAMHT BbISbIBAeT Pe3KOC CHVKEHHE MKHSHCHHDIX (pyHK- 
Uni H BOSHHKHOBeHHe MHOKeCTBeHHbIX ypoycTB. Mexyfy Tem mepekpe- 
CTHOe OMbIWIeHHe y 9THX BHAOB BCerfa OMaroTBOPHO CKasbIBaeTCH Ha UX 
MOTOMCTBE, JlaBaH pesKoe YBeEMHYCHHE MOWIHOCTH, MPOAYKTHBHOCTH Ui ObICTPOTHI 


Puc. 1. «lerepo3ucubie» cemeHa JliomuHa 


pocta. Uckmio4eHHeM ABJIAIOTCA BHJbl JIOMMHAa, OTHOCALMeCA K pacTeHHAM eC- 
TECTBEHHO CaMOOMbIIAIOUIMMCHA (Kak, Halipumep, L. angustifolius L.), Koropbim 
TIpouecc STOT He BpeAHT. 

CneqyeT OTMeETHTb, UTO ABJeEHHe reTepo3Hca HaM yflalOcb HaOwOfaTb He 
TOJIbKO Ha rHOpvAHbIX CeAHIax, HO y2xKe B Ce€MeHAX, OTMHYABLIMXCA TO pas- 
MepaM CBOHMX 3apo/pel. 

Cpequ 6o6opplx MbI OOHAPyKUIN ABJIEHHe reTepo3sHca y CeEMAH JIONMHA (BH- 
OB rpyNu 3alaquoro nNowymapua) uy cemaH cacomu (Ph. multiflorus); B 060- 
UX CAyuaiX HMesIO MeCTO CHJIbHOe paspacTaHHe 3apOJbIIeBbIX CeMAONeH, B 
pesybTaTe Yero NocyieqHwe He YMelllaJIucb B CBOHX Ce€MeHHbIX NOKPOBaXx 4H, 
paspbIBaA HX, OCTaBaHCb YAaCTHYHO OOHAKCHHBIMH. 

TlonaraeM, TO TIPHYHHbI, Nopowmaloulwe rerepo3HcHble ceMeHa, 3aKJIHOUa- 
1OTCA B Culenyroulem. [lepekpecTHoe onbiieHHe MeXxKy HaCJeACTBeEHHO OTJMUAalO- 
INMMHCHA OCOOAMM OaroTBOPHO BJIMAeCT Ha pa3BUTHe 3HFOTbI, KOTOpan npHodpe- 
TaeT IPH 9TOM HE TOJIbKO BOS3POCIIYIO XH3HECMOCCOHOCTS (MOTEHUHAaJIbHO CKPbI- 
Ty!lO B Hel), HO M OObINHe pasMepbl. OTOT MOMIHbIM pOCT 3apOfbIIa He MOKET 
ObITb COrmacoBaH C pasMepaMH Ce€MCHHBIX OGOOYeK, KOTOPbIe OOpasoBaHbl U3 
HHT€ryYMe€HTOB MaTepHHCKOorO pacTeHua — He rHOpuyAHoro. IloKpopbr cemMeHH 
paccuHTaHbl Ha pasMepbl OODIYHOTO 3apOsblllla; «<OMexKa» OKasbIBAaeTCA TeECHOM 
Aa MOAOMOrO THOpufHOoro OpraHHsMa (3apofblila CeMeHH), KOTOpbIii BCeACT- 
Be 9TOrO HW paspbiBaer ee. 

Bmepsple «rereposHcHble» CeMeHa Obi BbIeeHbI HAMM U3 6060B L. mutabi- 
lis. OHM OTWH4aINCh OT OObINHBIX CEMAH HE TOJIbKO CBOMMH pasMepaMu, HO 
WM CTPOCHHEM CHJIbHO paspociuuxcaA cemayonen, 

L. mutabilis apnaerca mepekpecTHOONbIIAIOMUMCA BUJOM, B KOTOPOM M0= 
CTOAHHO IIPOHCXOMMT CKPellMBaHHe OTIEbHbIX PaSHOBHAHOCTEM, COPTOB UH pac. 
Ilepppimm stTalom padotsl, HayaToH namu ps 1944 1., 6bIO BbIBeE_eHHE 
MHOpeubIxX MH. Camoonbimenue pacrenull ocynlecTBIAIOCb C MOMOMIbO 
MepraMenTHBlxX H30NATopoB. Tlocne nonyyenun 4—6 nunOpesubIx noKoNennii, 
MHOpeAHbIe JIMHHM NpwoOpenv OAHOposHOcTh Mopdomormueckux HW CusHosOrH- 
YeCKUX MPH3HaKOB, B TO K€ BpeMA Oosee YEM BABOe TOHU3HB ypOXalHocr. 

Hauunas c 1948 r. exeromuo Hamu BbIpalMBalocb JO 1000 nH6peyHHIx oco- 
Oe, H3 KOTOPHIX NONOBHHE MpefOcTaBsAMACb BO3MO%KHOCTb CBOOOMHOFO ONbWIe- 
go2 


HA C UCXOQHBIMH pacTeHusmu. Kak MH ceqOBaO OxKaTb, THOpHANBIe pacre- 
MA OTIMYAMCb MCKJIOUNTEbHOH MONLHOCThIO H yporkalinocTbio. IIpu atom 
0 70% CeMAH M3 ypoxKas HEKOTOPEIX CBOGOAHO OMbIJIAeMBIX pacTeHHi MMe 
AMETHO paspociiMeca cemsajOuH. 

Hccueqopanue ru6pujos y Apyrux BuyoB mONHHAa (L. ornatus, L. hybridus, 
.. Hartwegii, L. nanus) pprapuso HEKOTOPOe KOJIMYECTBO TOAOOHbIX 2%Ke CeEMAH 


-TeMH 2Ke OCOOCHHOCTAMH B CTPOeHHH 3apoyba HM CeMeHHOti KOXKYPbI. 
Kak u3BecTHO, KOxKypa cemeHu 


ONHHa OTMMYAeTCA CBOeH IIpOUHO- 


TbIO, YTO 3aTpyHAeT Mpopacranue 
€MAH, HHOra BbI3bIBad HeEOOXxoOu- 
[(OCTb HX CKapHduKauHH. B 9T0om ‘ 
THOIMCHHH ECTECTBEHHbIM PaspbIB ce- 


[CeHHOM KOMKYPbI y PHOpHAHBIX ce- 
{AH JIOMMHA CHJIbHO OOseruaeT HX 


IpopacranHe. TakuM oOOpas0m, 9TH 
e€MeHa y2Ke Ha MepBbIX 9Tallax CBO- 
rO pasBHTHA UMeloT MpeuMyulecTBa 6 
lO CPaBHEHH!0 C OObINHBIMH CeMeHa- 
MM: OHH jleryue Tpopacraior Kak H3-3a 


BOHCTBEHHOM UM OobUeli 2*XH3He- stele eit ESTO, ECO 
mocoOHocTA, Tak” 1 # sta Dapp ahs porvidte E> matte’ aenceecene pacTeHua, 
PeXAHMYCCKHX YCMOBHU — OTCYTCT- ~ 6 — «rereposucnble» pacrenus 

SMA TOJICTOH 3aMKHYTOM OG6O0UKH, 

IDCNATCTBYIOINeH HX HaOyxaHHto. 

CesHUbI, NOyUeHHbIe OT THOPUAHbIX CeEMAH ONMCaHHOrO THA, IpeBpaTHIHCb 
3 MOINHBIC, CHJIbHO OOJIMCTBEHHbIe pacTeHHs. 

AnaToMHueCKHe HCCIeqOBaHHA YCTbUIL JMCTA BLIABHJIH 3HaYHTeIbHO OOsb- 
WylO HX BeIMYHHy. YcTbHUa JIMCTbeB C STHX PacTeHHH B Ba pasa IpeBbIWalH 
JASMEPbI TAKOBbIX KE OT KOHTPOJIbHbIX 9K3CMNAPOB (puic. 2). 

AnalIv3 ypoxwkaad «rereposHcHbIx» CeMAH BF, MoKa3aJ1, YTO OCOOeCHHOCTH UX 
TPOCHHA YACTHYHO HacwleqyiorcA B MoTOMcTBe. Tak, B ypoxae, COOpaHnom C 
THX pacTeHHi, Wo 17% ceMaAH HMeM yBeMUeHHbIe pasMepbl CeMAOeH HW He © 
AMBIKAIOMLYIO HX ‘KOMKYpy. 

Ha ocHOBaHHN BbILNeH3I02%KCHHOrO MBI IIpHXOAMM K CJeYIOULMM BbIBOaM: 

1. Y GOo6oBbIxX ABeHHe reTepusica MOXKHO HaOsMIOJaTb yKe B CeMeHAX. 

2. «TeteposHcuble» ceMeHa OOOOBBIX (JIONHH, :acOJIb) OTMMYAIOTCA yCHJIeH- 
IbIM Pa3PaCTAHHeM 3apPOJbIINeBbIX CeMAONMeH, He YMeLLalolWlMXCA B CEMeHHbIX 
)ONOUKAaX. 

3. YckopeHue MpopacTaHvA 9ITHX CeMAH lO CpaBHeHHIO C KOHTpOJeM 
IPOHCXOZUT BCJIeCTBHe OosbeH MX KH3HECMOCOOHOCTH, a TAKE H3-3a 
TCYTCTBHA IJIOTHBIX 3AMKHYTHIX OOOOUeK. , 

4, AnaTomuyeckHe HCCIeOBaHHA JIHCTbeB pacTeHHH, TOJIyYeHHbIX U3 
TeTePOSHCHbIX» CEMAH, NOKAa3bIBaloT, UTO BEMMINHA UX YCTbUL B Ba pasa OosbIe. 

5. I]pH npospmenuu rerepo3svca HaOwiofaoTcaA OOJIbIaAt MOLLHOCTb, Npo- 
[YKTHBHOCTb H ObICTpOTa pocTa pacTeHHH He TOMbKO B Fy, Hou B Fe. 


MockoBcKad CesbCKOXO3AiCTBeHHaA akaylemMus Ilocrynuso 
um. K. A. Tumups3eBa 10 III 1956 
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TEHETHKA 


Yl. ©. METPOB 


3HAYUEHHE ANOMHKCHCA JIA 3AKPEMJIEHHAA TETEPO3HCA 
(I pedc maeaexo axademuxom B. H. Cyxaueeoim 7 XII 1956) 


Apnenve ruOpHAHOM MOMHOCTH H3BeCTHO yxKe OYCHb aBHO, HO CTOJIb Ke 
JlaBHO UB3BeCTHO, UYTO THOpHAHaA MOMIHOCTh B NOHO Mepe COXpaHAeTCA TOMb- 
KO y ru6puyzoB mMepporo nokoneHua. Ilostomy B TeyeHHve JONroro BpeMeHH 
HCHO/Ib3OBaTb PHOPHAHY!O MOMLHOCTh JIA MpakTHYeCKUX Wee yaBaslOCb TOJIb- 
KO B CJly4aAX MOMYYEHUA MYJIOB WIM NpH NOMyYeHHM reTepO3HCHbIX THOPUAOB 
y HeKOTOPbIX BereTaTHBHO pa3MHOxKaembIx pacTreHuit (7). YcuHA MHOrHX Cce- 
JICKUMOHEPOB ObIIN HallpaBJIeHbl Ha NOMCKH NyTeH LA MpakTMYeCKOrO HCIIOJIb= 
30BaHHA THOpHAHOM MOMLHOCTH TaKxKe HM y pacTeHHH, pasMHOKalouluxcaA pH 
NOMOWM ceMAH. B HacTosilee BPeMA STH YCHJIMA YBeHUaJIMCb ycnlexoM, IvlaB- 
HbIM O6pa30M MIPHMeHHTeIbHO K KyKypyse. 

Y KyKypy3bl, MyTeM NOJyYeHHA CaMOOMbIVICHHEIX JIMHHM WU MpOBepKH OYeHb 
OobIOro UNCa KOMOUHALHH OT COCAMHEHHA PasJIMUHbIX CAMOONBIJICHHBIX JIMHHH, 
BbIABJICHbI TaKHe KOMOMHALMH, B KOTOPbIX THOPHAHAA MOLLHOCTb BbIpaKeHa 
HCKJIOUHTEIbHO CHJIbHO (*). 

OyHako NowlyyeHHe rHOpHAHbIX CEMAH CBAZAHO C pasBeeHHeM MasloypoxKau- 
HbIX CAMOOIIbIJICHHDIX JIMHHH, ABJIAIOWIMXCA POAHTEbCKHMH ChopMaMu reTepo- 
3HCHbIX THOpHAOB, a TAKE C MCIOb3O0BAHHEM B Ka¥eCTBe CEMCHHOrO MaTepHasa 
C€EMAH TOJIbKO NOJIOBHHbI pacTeHHH Ha CEMCHHbIX yUaCcTKaX, Pe, KAK H3BECTHO, 
JIA CEMCHHBIX WeIeH HCHONb3YIOTCA TOJbKO NOUATKH PacTeHHH, SABMIOULUXCH 
XKEHCKHM poguTesem. Kpome Toro pv 3TOM Hev36exKHa TpyAoeMKasd HM MpHxo- 
AWaAcA Ha OUCHb HallpsAxKeHHHIM Nepvoy rosa onepalua yaseHuA MyKCKHX 
COUBeTHH y pacTeHHH, KOTOPbIe JOJMKHbI CJIYKUTb B KaYeCTBE KEHCKOFO PoOsH- 
Teja. Bce 9TO BbISbIBAeT 3HAYMTebHOe yAOpoxKaHHe THOPHAHbIX CeMAH. 

J[na oOneruenua noyueHua rHOpHAHbIX CEMAH B NocweqHee BpeMaA HauWHa- 
€T BHEAPATbCA B IIPOMbIIIGHHOe CeEMeCHOBOJCTBO MCHOMb3OBaHve THOPHAOB C 
WHTONMAasMaTHYeCKOH My2KCKOM cTepHsbHOcTHIO (°), OHakoO 3TO ycoBepueHcT- 
BOBaHHe CEMCHOBOJCTBAa YCTPaHAeT JIHIUIb PaCXOJbl, CBASAHHbIe C HEOOXOAMMO- 
CTbIO yaleHHA MYKCKHX COUBETHH C MaTepHHCKHX pacTeHuli. 

IlonBoqa NpesBapHTenbHble UTOrH MW HaMevas JabHeHumMe NepcneKTUBEI pa- 
OoTbI B STOM HalpaBnenuu, IT. A. Bapanos, H. I]. Ly6unnu u M. VW. Xaz- 
2KMHOB (1) yKa3bIBaIOT Ha {Ba BO3MOXKHBIX cnocoba AabHehiuero OGnerueHua 
MpOM3BOACTBa THOpHAHbIX ceMaAH: 1) MOMyseHHe CTPyKTYPHbIX THOpufoB, m0- 
QOOHbIX HEKOTOPbIM BUaM OuoTepsi, 2) nomyyeHue MOMMNAONJOB. 

Ho y apronoaunmonjqos norepa ruOpufuo MomHocTH, B AyuWeM ciyyae, 
OyeT TObKO 3aMeqeHa. Y cTpykTypHBIX ruOpupzoB co cOalaHcHpoBaHHbIM 
JleTaJIbHBIM MCXAHH3MOM TrHOpUHaA MOUHOCTb MOXKET COXpaHATbCA B TeyeHHe 
He€OrpaHWyeHHOrO PxAa NMOKOJeHWM, HO OaslaHCHpOBaHHbI seTabHbIl Mexa- 
HH3M CaM 110 cede cBa3aH c 50% CTepHbHOCTbIO, YTO BPA AM ABMAeTCA xKema- 
TEJIbHBIM JIA PaCTeHHH, PasBOAMMBIX pay NoyyeHuA ceMaH. Takum o6pa30M 
MbI BAMM, YTO HCNOMbSOBAHHE MOJIMNJOMAOB HM CTPYKTYPHBIX rHuOpupoB AA 
3aKpellieHHA TeTepo3uca y KYKYPy3bl CTAJIKMBaeTCA C PAJOM 3HAUHTe/IbHbIX 
TPYyAHOCTeH, B UNCe KOTOPbIX CCTb HM TpyAHOCTM NpHHLMNMambHOrO Xapaktepa. 
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OWHako Jit 3aKpeneHHa reTreposlica y KYyKypy3bl HMeeTCA HHOli MyTp. 
(ak H3BeCTHO, Y JOBOJIbHO MHOPHX pacTeHHii uMeeTca CMOCOOHOCTb K alloMuK- 
HYCCKOMy pa3sMHoxKeHH1O. Muorve Bun Allium, Malus, Potentilla, Rubus, 
\ichemilla, Hieracium u Hekotoppix Jpyrux polOB pasMHOxalorca HyTeM yu- 
IOHAHOrO anomuKcHca, I]pu AuNNOMAHOM aNOMHKcHce (ECM HCKJIOUNTD Bere- 
ATHBHBIi ANOMMKCHC, CBASAHHBIM C NpopacTaHueM collperHji H OOpasoBannem 
OSAYIIHbIX JIYKOBHI), HMeeT MeCTO OOpa30BaHHe CeMAH, 3apObIII KOTOPBIX 
OSHUKAeCT H3 AHMMOHAHbIX KJIETOK, He MpeTepleBIHX OMMOLOTBOpeHHA (H- 
WIOUJHbIE AHUCKMCTKH H APyrHe KeTKH 3apOfbIWeBOFO MellIKa HIM YNCTO CoMa- 
MyecKHe KJCTKH, MPOHHKalOllWe B 3apOfbIUeBLIH MeWIOK H3 OKpPy2Kaloulux 
KaHei). Ilosromy pacTeHus, KOTOpbIe pasBHBAIOTCA U3 TAKUX CEMAH, MOMHOCTbIO 
lOMOOHbI MaTepH, HW eCIH MaTepHHCKOMy pactTeHMIo cBOlicrBeHHa ruOpuyuad 
[OULHOCTb, TO aIIOMHKTHYECKOe MOTOMCTBO MOJIHOCTbIO COXpaHseT ee. 

CyuecTBeHHO OTMETHTb, 4TO y ANOMMKTHYeCKHX pacTeHHit JOBObHO YacTO 
(HKPOCNOporeHes MpOTeKaeT HOPMaJIbHO, MbIIbUEBbIe 3eEPHa HMeIOT pesYUNpo- 
HHOe€ YHCIO XPOMOCOM, (OpMHpyioT HOPMaJIbHbIe TeHepaTHBHbIe KJICTKH H 
[PH CKpelHBaHHH CO CNOCOOHBIMH K MOJIOBOMY paS3MHOXKeHHIO (OpMaMH MOryT 
aTb HavaslO BMOJIHe KH3HECTIOCOOHBIM rHOpHyam. Takoe cooTHouleHHe HMeeT 
recto y Hieracium aurantiacum, Crepis occidentalis, C. intermedia u Poten- 
illa argentea (15,18"20), 
~ Hepexyunpopanupre aiueKeTKH y aNOMMKTHYeCKUX (bOpM HOpMasIbHO pas- 
MBaIoTcA O€3 ONJOMOTBOPeHHA, AaBad HavaNo aNOMHKTHYeCKOMY NOTOMCTBY, 
lO B HEKOTOPbIX CJlydaAX MOryT MpeTrepneBaTb OMIOAOTBOpeHve HW aBaTb Ha- 
asiO TOJIOBOMy MoTomcTBy. Tak, HanpuMep, B HalllHX OMbITax y TpHMWOKAHOrO 
Opta MaJMHbI Immer tragende nocne kacTpalHi H H30NALMH Habs asacb Nos- 
lad CTEpWJIbHOCcT. [IpH cKpemHBaHHu Immer tragende c AHNMMOMAHbIM COpTOM 
AabOopo BCe MOTOMCTBO ObIJIO MOJHOCTbIO NOAOGHO MaTeph, HB Kopellikax y BCex 
THX pacTeHHH Oplio HalifeHo 110 21 xpomocome. Ho npu cKpemuBaHuu Immer 
ragende c reKcanJIOHAHbIM COpTOM exKeBHKH «Texac»y Muuypuua (Rubus logan 
baccus 2n = 42) Bce MOTOMCTBO CKOpee HanOMMHaO OTIOBCKOrO poOsuTess, 
[| IPH -WHTOMOrHYeCKOM H3YYeHHH COMATHYeCKOe YHCIO XpOMOCOM y 9STHX 
MOpHAOB OKa3sa0cb paBHbIM 42 (‘), 

AHasiorHanad KapTHua, rOBOpAllad O CHOCOOHOCTH AHMJIOMAHbIX AMeKIeTOK 
MIOMHKTHYeCKUX (OPM Mp HEKOTOPHIX YCOBHAX OMJIOMOTBOPATbCA HW aBaTb 
fauasio THOPHAHOMY MOTOMCTBY, yCTaHOBJeHa Takxxe H y Malus hupehensis u 
Typericum perforatum L. (°,?°). 

PaHuve vccieqopaHua Ocrentbembga c Hieracium u JIugcdopca c Rubus, 
ak 2Ke Kak H HCCJIeAOBaHuA pAa Comee MOSAHHX ABTOPOB, OlpefeseHHO FOBO- 
AT, UTO AMOMUKTMYeECKOe Pa3sBHTHe OMpeleAeTCA PAAOM HaCJleqCTBeHHbIX 
merTopos.@°, 1°,14), 

AMOMHKTHYeCKOe pasMHOKeHHe CBOHCTBEHHO HW PANY 31aKOB, OTHOCALIMXCA 
< ponam Poa u Calamagrostis (8,11,1?,'4,74, ®*). KocBeHuble QaHHble HMeloTCHA 
) HaIMUMH CMocoOHOCTH K aNOMUKCHcy HM y KyKypy3bl. 

Ueli3, paspaOoTaBuiHH O4eHb cBOeoOpasHbld MeTOA AIA BbiemeHHa rali- 
IOHOB Y KYKYPY3bl, COCTOALIMM B CKpelMBaHHH pelleCcCHBHOTO MaTepHHCKOrO 
YACTEHHA C OTUUBCKHM paCTeHHeM, TOMO3HrOTHbIM TO JOMHHAHTHbIM MpH3Ha- 
‘aM, XOPOUIO 3aMeTHbIM Ha PaHHHX CTa\HAX pasBHTHA CeAHUeB, H OTOPaKoBKe 
ceX PHOPUHbIX CeAHIeB, OTMeUaeT, YTO MOCJIe TAKOH OTOPAaKOBKH BCe Ke B pPsA- 
le clydaes Bcero To.1bKO 10% ocTaBLIMXca pacTeHHH OKa3bIBaIOTCA Panwonla- 
mu. Uelig cuuTaet, 4TO ocTambHble 90% pacTeHHH ABJIAIOTCH pe3yJIbTATOM CJy- 
aliHOro CaMOOMbIeHHA HIM MepeKpecTHOrO OMbIIeHHA HK NpeACTAaB ALOT PHO- 
\HJ\bI, Y KOTOPbIX CHIHAJIbHbIT TeH MYTHpOBaH WIM 3aMaCKHpoBaH TreHaMH- 
louduKatopamy (°). 

OHakO BeCbMa BEPOATHO, YTO CpefH OTCOPaHHbIX CeAHUEB, He PallIouAosB, 
(OBOJIbHO MHOPHe ABJAIOTCA pe3ybTAaTOM AMNOKAHOrO anomuKcuca. Boljese- 
(Me VW TULaTeJIbHad MpoOBepKa MOrJIM Obl MIpHBecTH K BbIABJIEHHIO paCTeHHH C 
[ACJIEACTBEHHO 3aKpellIeHHOH CMOCOOHOCTHIO K J{MMOWHOMy allOMUKCHCy. On 
aKUX pacTeHull yTeM CepHM MOBTOPHbIX CKpelllMBaHHH (C HCNOJIbSOBaHHeM UX 
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B KaueCTBe MblIbUeBOrO POANTeIA) CHOCOOHOCTh K AMINJIOHMHOMY allOMUKCHCy 
MOXKET ObiITb Nepeana B WOOyIO CaMOOMbIJICHHY10 JIMHHIO W3 YMCA TEX, KOTOPBIe 
ABNAIOTCA UCXOLHBIMH (POpMaMH JIA JTYYWMX JMHeHHbIX THOpuAOB, a 3aTeM Ca- 
MUM TaKUM MexKJIMHeMHbIM rHOpHyaM. 

PacreHus, BOSHUKalollve MyTeM AMMMOMAHOTO aMOMUKCHCa, AOJKHBI ObITE 
3HAUHTeIbHO Ooslee CXOMHbI C MATEPHHCKHM PaCTeHHEM CpaBHHTeJIbHO C pacTe- 
HHAMV, BOSHHKAIOWIMMH TyTeM rallJIOMAHOrO allOMMKCHCca, Tak KaK Np Ta- 
TIIOMAHOM allOMHKCHCe HMeeT MECTO MeHO3HC, 2B CBASH C STMM H pacilelenve 10 
TeM IIpH3HAKaM, 10 KOTOPbIM MaTepHHCKHe pacrenus rereposurorubl. [losTomy, 
IPH COOTBeTCTBYIOMIEM MoqOope POAMTebCKUX OPM, CeAHUbI, BOSHUKAIOUIMEe B 
pesyJIbTaTe JHMMOHAHOTO AaNOMHKCHCa, MOMKHO AOBOJIbHO JIerKO HW AOCTaTOUHO 
TOUHO OTJMUNTb OT THOPHAHHIX CeAHUEB UM PalMOv“AOB Ha paHHMX CTa\uAX pas- 
BUTHA, TO MOSBONAeT MPOBOAUTb OTOOP (Np CpaBHUTeIbHO HeOONbIUOH 3a- 
TpaTe CHJI M cpefCTB) Ha OYeHb WHPOKOM UikKaule. 

B HacTosilee BpeMA ECTb BCe OCHOBAHHA JIA YBePpeCHHOCTH B TOM, YTO IPH 
yMeslo# MOcTaHOBKe, HacTOHUMBOM NpHMeHeHH HM NpoBeseHuu OTOOopa Ha flO- 
CTaTOUHO WHPOKOM wWiKaJie (OpMbI C HaCJleACTBEHHO 3aKpeMJICHHbIM AMMO AHBIM 
allOMHKCHCOM y KYKYpy3bl He TOJIbKO MOryT, HO H OOA3aTeMbHO JOJKHBI ObITb 
OJLyYeHEI. 

IlomyyeHve BbICOKOYpOKalHbIX COPTOB C pe3KO BbIpaxKeHHbIM TeTepO3HCOM 
He TOJIbKO YIPOCTHO Obl HW yeWeBHIO CEMeEHOBOACTBO KYKYPY3bl, HO HM M03BO- 
WHO Obl MONYIUTh elle Ooee OMHOTHMHbIe HK BbICOKOKaYeCTBeHHble COpTa. 

Tlonyyenne tbopM c HacyleCTBEHHO 3aKpellJIeHHbIM JHMIJIONHbIM ANOMHKCHCOM 
Y pala KYJbTYPHBIX pacreHH NOsBONUIO Obl MOMYITb M MCHOMb3OBaTb CopTa 
C pe3KO BbIpaxKeHHbIM YCTOHUMBbIM reTepO3HCOM Y TaKHX OObEKTOB, Y KOTOPBIX 
WuHave NosyyeHve HW UCHOUb3OBaHHe TAKHX COPTOB HeEBO3MOX%KHO — HalipHmep, 


y px, KleBepa UT. J. 
TlocrynHsio 
6 XII 1956 
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Joraaye Akagemuu nayrx CCCP 
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rHJIPOBHOJOFHA 


K. A. BPOJCKHH u M. E. BAHOPPAOB 


O PACIIPEXEJIEHHU NJIAHKTOHA HHAWMCKOrO 
CEKTOPA AHTAPKTHKH 


lO MATEPHAJIAM I PEHCA KOMIIJIECHOH AHTAPKTHYECKOM 3KCHEXHWHH 
AKAJIEMHH HAYK CCCP) 


(IT pedcmasaeno axademuxom E. H. THaeacecxum 2 X 1956) 


B coorpeTcTBHH ¢c MiaHom pador MexjyHaposHoro reotbusnyeckoro ropa c 
30 XI 1955 r. no 8 VII 1956 r. Ha Qusenb-a9neKTpoxoge «Ob» Obl ocyulect- 
BIeH TMlepBbIi pelic KommieKcHoH anTapkTuyeckol sKcnequuuH. Bo Bpema 
Toro pelicac 29 II no 10 VI 1956 r. «O6b» npoBogusa KOMMeKCHBIe OKea- 
Horpadwyeckve HCCleqOBaHHA B MHMHCKOM CekTope AHTapKTHKH MexKyy 90 
MZ 165° B. A. (or Mops J[slipuca Ha 3anaye Jo ocrpoBos Basen wa BocToKe) u 
B caMoM Muyulickom oKeaHe. HanOonee mopoOuo Obi O6cmeoBaH paiiou, He- 
MocpeACTBeHHO IIPHMbIKaloOulHH K MaTepHKy, T. e. JleKalllul 1orx*KHee 64° 10. mW. 
H MOUTH COBepINeHHO He H3YYeHHbIM NpesbIyMMMU SsKcHeqMUMAMU. 

I]nanxton Muguiicxoro cextopa AnTapKTHKH, a Tem Ooulee BOX BONH3H Ma- 
repuika, veyden ca0o. OKcMeUUMH, NPOBOAUBINHe COOpbI B 3TOM palioue (He- 
Melkaat JO xKHONOIApHad 9KcnequuHa 1902—1903 rr. u BpurancKo-Hosos3e- 
maHycKo-Apctpasulickaad 9Kcnequnua 1929—1931 rr.), onyOmuKoBamn pa6o- 
rbI TOJIbKO MO CHCTeMaTHKe OTJeJIbHbIX TpyMM WwiaHkToHa. Pa6OoTbl, Xapakte- 
DU3ylollWe pactipeyesieHHe MIaHKTOHa B 9TOM paloHe, oTrcyTcTByiT. JInuIb B 
Tpyfax Bpurancko-Hoposenangcko-ABcrpasMickol 9KcMeqHUMH UMeeTcA cTa- 
rba (1), B KOTOPOH lenaeTCA MOMbITKa OObEMHOM XapakTepHCTHKH COOpaHHblx 
MpoO mWlaHkTOHa, H B CaMoe MocJIeqHee Bpema B Tpyfax 9KcnequuHH Ha «J[nc- 
KOBepH» TloxBMsIacb paOota WoxcToHa (*), rye JaeTcA KapTa paciipeseseHusA 
SHOMACCHI IWIaHKTOHAa B AaHTapKTHYeCKHX HU CyOaHTapkTHYeCKHX BOJax. Ho 
KaK B 3THX, Tak HM B GOOJbIINX OOSOPHbIX paOoTaX, BBbIMONHeEHHBIX 10 MaTe- 
DHaslaM, COOpaHHbIM B Apyrux cekTopax AHTAPKTHKH, UW TpakTYyIoUlMXx O pacripe- 
leJIeCHHH H Ce3OHHOM COCTOAHHH MylaHKTOHA.(°), IIaHKTOH BO, JleKalllHX MexK- 
Wy MaTepHKOM HM TOACOM IOByYero JIbfa, MOUTH He paccMaTpuBaeTCH, Tak 
Kak COOPOB 3JeCb MpOH3BOAHIOCb OYeHb MaJiO. B 3TOM OTHOWIeHHH MaTepHal, 
So6paHHbli Ha SKCHeAMIHCHHOM cyHe «OO6b», MpefcraBser ocoOeHHbIli 
AHTEpec. 

Tinauxtou coOvpasica riaBHbIM OOpa30M 3aMbIKaIOWIMMHCA CeTAMH TuMAa 
[xKeyu C \MamMerpom BxojHoro orBepcTuA 37 cM, u3 cuTa Ne 38, Ha ropusoHTax 
J—10, 10—25, 25—50, 50—100, 100—200, 200—500m, a TaKkxeceTamu THMAa 
Hancena c MaMerpoM Bxoguoro orBepcTua 100 cm, us cura No 23 u 140. IIpoon, 
So6panubie ceTbio J>Kequ u ceTbIo Hancena (B cnoe 0O—100 M), dbusprpoBamucb 
Jepe3 MIaHKTOHHbIe (PULTPbI HM BSBELIMBAHCh, YTO alo BOSMOXKHOCT yrKe Ha 
Sopry CyqHa MOMyYHT aHuble TO OMomacce ManKkToua. Ilomyyennble Hamu 
[aHHbIe MOSBOJIAIOT He TOJIbKO Oosee NOMHO OXapakTepH30BaTb OCOOeHHOCTH 
pacipefleseHHA AHTAPKTHYeCKOrO MaHKTOHA, HO H CpaBHHTb ero Ouomaccy ¢ 
SHOMaccOl MaHKTOHa apKTHYeCKUX MOpeli, ceBepHoH ATJaHTHUKH, ceBepHor 
jactTH THxoro OKeaHa H JasbHEBOCTOUHbIX Mopeli. 

B nepvox, pa6or B paiione, Mpuseraioujem kK matepuky (c 29 II 110 
3 VI 1956r.), B HaHGonee XOMOAHbIX BOMaX (TeMMepatypa Huxe —0,5,—1,0°) 
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HaGwOaJlOcb MIbIWHOe pasBuTHe (pHTOMMAaHKTOHa. OcobeHHO OOHWJIbHO (UTO- 
WIaHKTOH pa3BHBaJICA B HellocpeACTBeHHOK OJIMSOCTH K 6eperaM MaTepHkKa 
Hy OcTpoBos. CepepHee Mosca Apelyloulux JIbAOB KOJMYeCTBO (PUTO aHK- 
TOHAa, KaK MpaBHO, ObICTpO yMeHbWaOCb, XOTA B HEKOTOPHIX palonax, Kak, 
HallpHMep, K ceBepy oT ocTpoBos Bawwenn, MpoqommKaNO OCTABATbCA MOBOJIb- 
HO OOJIbIIHM Ha BCel MOMLaqM MpOcTupaHuA BOs C OTPUUATe/bHbIMH TeMITepa- 
Typamu. Buomacca cecToHa B 30He COJbINOrO pasBUTHA (PHTOMMaHKTOHA OTHO- 
CUTeIbHO BeIMKa H JOCTUTaeT B MOBepXHOCTHBIX c10ax 7,4 r/M°, He OMyckasch 
Hurge — 0 Bceli 30He OoraToro duTomaHKToHa — HuxKe | r/m? (puc. 1 u 2). 
B cpequem Ovomacca CeCTOHA B 9TOM 30HE WIA COA 0—100 m pasua 1,43 r/m?. 
Anasu3 BepTHKaJIbHOrO paciipezemeHua OHOMACCHI CeCTOHA B 30He, OoraTok 
(pHTOIIaHKTOHOM, NOKa3bIBaeT, UTO 8HAYHTeMbHOe KOMMYECTBO PUTOMMAHKTOHA 
oOHapykuBaeTca M10 Kpalineli Mepe Jo rmyOunbt 100—200M, npvdem Ha cTaHUMAX, 
B3ATbIX Y CaMoro Gepera MaTepHkKa H y ocTpoBoB Basen, HavOosbulee KOJM- 
yecTBO (PUTOMMAHKTOHA COep2KHTCA B BEPXHUX COAX BOI, B TO BPEMA KaK Ha 
HEKOTOPbIX CTAHUMAX, PACTOMOXKEHHbIX CeBepHee, STOT MAKCHMYM OKA3bIBaeTCA B 
cnoe 25—50 u jaxe 50—100 M, y oct- 

Ta6auna 1 popa Xep 3HayHTeMbHOe KONMYECTBO 

Buomacca naanktoua (B r/m3) y 6eperos HTOMNNAaHKTOHA ObIIO HaHJeHO TOJIbKO 
AuTapKTuabl B palione or 900 160° B. a. B coe 100—200 u 200—500 M, B BBI- 
Wesexkallux COAX  CATONMAHKTOH 


30na, 6 
Piyeaua saa! \egroanannrom en ores MOTT GuC y EC EBON a Takhe KoeOaHua 
HOM B BePTHKaJIbHOM paciipefesieHHH uToO- 
IaHKTOHA, BAAMMO, 3aBHCAT OT pasJIH4Y- 
0—10 2,41 0,20 HOrO Ce3OHHOrO COCTOAHHA MJlaHKTO- 
ee re ma Ha Ha 3THX cTaHuuAX. B mnpHopex- 
— J Co . 
S08 0°87 04 HBIX, Ooslee 1OX%KHKIX pahonax Mmpo- 
400—200 012 0713 HCXOJMT elle MbILIHOe WBeTeHHe, B TO 
200—500 0,06 006 | BpeMa KaK B BOfax, JlerKalllMX He- 


CKOJIbKO K CeBepy, (HTOUJIAHKTOH Ha- 

YWHaeT OTMHPaTb H ONycKaeTca B HMKe- 
Jiexkalve COW BObl. OfHako, B cpeyHeM, QJIA BCeX CTaHUHH HanOoubilad 
OvomMacca MpHxoyuTcaA na clo O—10 m (2,46 r/m’), a pe3Koe yMeHbIWeHHe 
(PHTONAHKTOHA HaOsIOfaeTcA HHxKe 100 M (Tabm. 1). 

SoonmaHKTOHa B BOJax, OoraTbix (PUTOMNMAHKTOHOM, HEMHOYPO, H OH pefcTaB- 
JleH B OCHOBHOM HaylliHycaMH KOMeNO,, MONOJbIMH KOMeNOAMTHBIMY CTaqnAMH 
Calanus propinquus, Calanus acutus, Metridia gerlachei 1 Monoqnmmu cTauamMn 
Euphausia sp. sp. 4 rnoOurepuHamu. Equnwuno Betpeyatorca 3yecb Salpa fu- 
siformis, Parathemisto gaudichaudi, Cyllopus “ HemHorouncneHubie Pareu- 
chaeta antarctica, Rhincalanus gigas u Ostracoda, npwypoueHHble rlaBHBIM 
oO6pa3soM kK rulyOuHaM Oosee 100 M. 

K cepepy OT rpaHHbl Apeliyioulux bAOB KOMMYeCTBO PUTONMAHKOHA OObI- 
4HO ObICTpO YMeHbINaeTCA, KOMMYCCTBO Xe SOOMMAHKTOHA STO NorpaHHuHol ¢ 
pacnouloxwKeHHOH Jlasee K CeBepy 30HOHM ocTaeTCa HeOONbUINM, H B pxje MecT 
MbI MOrJIH HaMeTHTb 30HY, OeQHy!O WIaHKTOHOM (KaK paCTHTeJIbHBIM, Tak A 
XKMBOTHBIM, pc. 2). CeBepHee, IPH TeMMepaType MOBepXHOCTHOrO CJIOA BOB 
or + 1,0 go —1,0° npu SOeqHom duTonmaHKTOHeE KOMMYeECTBO 300NaHKTOHA 
YBeMUMBaeTCA 3a CYeT NOABMeEHHA OombuMx cKoneHu III], 1V u V Koneno- 
AMTHBIX cTaqui Calanus propinquus. Bocrounee 6epera Ca6puua, Kpome Toro 
HeOMHOKPaTHO BCTPeyaMCb CKONJeHWA paHHUX cTaqM pasBuTus Euphausia 
superba (calyptopis uw furcilia). Sa cuer stux cbopm 6uomacca cecTona Ha 
pale cTaHuMu focrurana Juma cnox O—100 M Benvunupl 0,5—0,75 r/M3, Ho BO- 
oOule B STOM 80HE OTHCCHTebHOrO OOUMNA 300NAHKTOHA OHA HEBe/IHKa, COCTaB-. 
JAA B CpefHeM Jia com O—100 m 0,32 r/m?, a ana camoro BepXHero culos — 
0,20 r/m®. Cneflyer yyecTb, ¥TO MpHBeeHHble aHHble ABJISIOTCA CYMMapHbIMM 
AIA CBETOFO HW TEMHOTO BpeMeHH CYTOK UH, CHeOBATebHO, He OTParxKaloT ABJIe- 
HHA CYTOUHOK BeEPTHKJIbHOH MHIpallMM NMaHKTOHA, OUeHb, pesKO BbIPaxKeHHOTO 
B aHTapKTHYeCKHX BofaXx. : : 
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_  Cepepree paccmorpennoro paHoHa Ovomacca nwaHKTOHa HeECKOAbKO NoHH- 
, #KACTCA, HOBCe Ke OCTaeTCA JOBOMbHO BbICOKOH, NopaqKa 0,1—0,25 r/M3. Sta 30+ 
Ha OTHOCHTe/IbHO OoraToro S00MaHKTOHa OXBaTHIBaeT BCIO aHTapKTHY4ecKyI0 
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uc. 1. Pacnpegenenue 6uomaccnl cecroHa jaa cnoa 0O—100 m (B r/m8) B npHOpexHBbIX Bogax 
Autapxruyp: 1 — rpanuua MJIOBY4HX JIbJOP 


Hc. 2. Paciipewenenve NaHKTOHHBIX KOMIJICKCOB B IpHOpexKHbIX BOax AutapKTHap: I — 30Ha 

IbIUHX cKONeHHH Calanus propinquus, 2—30Ha OombWIHX cKONeHHH MonOAH sBpay3Huy, 

— 30Ha TIbIIMHOrO pasBHTHA duTONMAHKTOHA, 4— ceBepHad Tpanuita 30HbI GoraToro PuTO- 

laHKTOHa, 5 — 102%KHAA TpaHHla 30HbI CKONeHui Calanus propinquus, 6 —rpaHula 30HBI 
CKONJCHHH MONOZH sBpaysHuy, 7 — MECTO 1aHKTOHHBIX cranuuti 4 


oreorpaduyeckyio' oOOslacTb HW Upocrupaerca nourTH HO rpaHHUbI 
TpomuyeckoH 300creorpadnyeckoli oOnacrbio, Ho mecramu B Hell OTMeMAaIOTCA 
ITHa, OYeHb OefHble 300NaHKTOHOM (6voMacca He Gonee 0,03—0,04 r/M? Qua 
ion O—100 om). 
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Takum o6pa3oM, B paccMaTpHBaeMbIli cesoH B MuqulicKom cekTope Autap 
-KTHKH HanOoulee OoraTOl 3001JIAaHKTOHOM OKa3bIBaeTCA 30H, JlexKalllad Mexkjly ce 
BepHOM TrpaHuuelt NoAca NaBalouluxX JIbqOB U 63-264 7anun 

Tlonyuenuble If AHTAapKTHYeCKHX BOR able MO OnomMacce Twa 
KTOHA I03BOJIAIOT IpOBeCcTH CpaBHeHHe OOWIHA aAHTAaPKTHYeCKOrO MJaHKTOHE 
C MllaHKTOHOM Boy, GeBepHoro NOuyuapus. 

Jl cpaBHeHus BO3bMeM JaHHble O KOJMYeCTBe NaHKTOHA B 30He, OeHOr 
(pPHTONaHKTOHOM, re OMoMacca CecTOHa OllpeflesAeTCH B OCHOBHOM KOJIM4eCT: 
BOM 300MWJaHKTOHa H re Mocsequvi HanOonee oOnneH. CpeqHaa Onomacca 
IWIaHKTOHAa STON 30HbI B AHTApKTHKe B LepHoO OMOMOrMYeCKOrO JIeTa COCTAaBIA- 
eT 0,317 r/M? Hv OKa3sbIBaeTCA aHANOPMYHON (MH ake HeECKOJbKO OoJlee HU3KOM) 
6uomacce MaHKTOHa HeKOTOpbIx Mopeli CeBepHoro Nosymapua. JlelicrBuTebHO, 
B Mepvox OxoNornuecKoro JeTa B THXOM OKeaHe y KypuubCKUX OCTPOBOB OxO- 
Macca WlaHKTouHa Jia cnoa O—100 Mm KkoneOuetca oT 0,25 Jo 0,5 r/M’, a B Bo- 
qax Hay Kypuno-KamuarcKol Bnayunol ot 0,590 1,0 r/m®. Cpequaa OMomacca B 
WeHTpaJIbHBIX palonax Bepwuropa MOps CoOcTaBJAeT JJIX BeCeHHHX MeCALeB 
0,747 r/m’, a ua meruux 0,326 r/mr? (4). He MeHee BbICOKa OHOMaCcca NaHKTOHA 
M B OXOTCKOM MOpe, H B HeKOTOpBIX patouax BapenwoBa Mops. 

Ecau yuecTb, YTO pacCMaTpHBaeMbIN pavoH pecTaBJAeT, KaK MbI BHJeJH, 
HavOosee GoraTbI 300NMaHKTOHOM palHOH B HHAHMCKOM cekTOope AnTapKTHKH, 
Mbl IpHXOJMM K BbIBOAY, YTO OMOMacca IIaHKTOHA B AHTAPKTHYeECKHX BOMaX 9TO- 
ro cekTopa OeqHee Ovomaccbl Boy, CeBepHoro nowymapHa. 


SoonorHueckHH WHCTHTYT Tlocrynuso 
VWuctutyT okeaHouoruu 20 IX 1956 
Axanemua Hayk CCCP 


UMTHPOBAHHAA JIMATEPATYPA 


1K. Sheard, Brit. Austr. and New Zealand. Antarctic Res. Expedition 
1929—1931, Rep. series B, 6, 1947. 2 P. Foxton, Discovery Reports, 28 (1956). 
8 A.C.Hardy, E. R. Gunther, Discovery Reports, 11 (1935). * M. E. Bu mg 
rpagzos, Tp. Beecowsx. ruzpobvon. o6mr., 7, 1956. 
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Jloxaann Akagemuu Hayk CCCP 
1957. Tom 112, Ne 5 


PHSHOJIOLHA PACTEHHH 


A. |. TAPABPHH 


BJIMAHHE MUKOPH3bI HA MOPJI@WJEHHE ®OC®OPA 
CEAHWAMH JIYBA 


(II pedcmasaeno axademuxom A. JI. Kypcanosoim 25 IX 1956) 


Llevibio HCCJleOBAHHA ABAAOCb 9KCHEPHMeHTalbHOe OKa3saTebCcTBO 
y¥aCTHA MHKOpH3HOrO rpHOa B TepeHoce docdopa pacTeHwto-xo3AuHy. 

B pxfe paoor noKasano, 4TO NorpyxXeHHble B pacTBop P** muKopy3uHble KO- 
DeIIKH (MOUKH) COCHbI, OyKa, AyOa (1) OOHapyKuBaloT OOMbINYIO AKTMBHOCTb 110 
2paBHeHHIO C Oe3MUKOpNSHbIMH. OHakO B 9TOMCJIy¥ae CyeTUHK Teiirepa—Muou- 
jlepa BOCIPHHHMaeT U3JIydeHHe, Hlylulee KaK OT CaMOro KOpellKa, TaK HU OT 
PpHOHOrO YeXJIMKa, KOTOpbI ero omvieraer. Ecrb jlaxke OMbIThI, NOKa3bIBaIO- 
ile, UTO TlaBHbiM HCTOUHHKOM H3JlyueHHsA ABJAeTCH 3fecb rpHO, Xapaeii u 
Mak Kpoqu (mutT. m0 (*)), KOTOpbIM yJaocb OTeMTb KOpellloK OyKa oT orie- 
parolleroO erO rpHOHOrO YexJMKa, yKasbiBaloT, ¥TO 90% P* cKanmMBaerca BrpHo- 
HOM YeXJIHKe H TONbKO 10% HaxOAHTCA B TKaHAX KOPHA. 

B padote (') MHKOpH3Hble H Oe3MHKOpH3Hble JYOKM NepeHOCHsHCb u3 CO- 
cy lOB C TIeCKOM, Ile OHV BbIPaULMBaJIHCb, B COCYAbI C pasOaBeHHOH NUTAaTeJbHON 
cMeCbIO, COjJlepxauleH P*?, JI na pellieHusa BOMpoca O BO3MOKHOCTH MOPOMleHuA 
P82 MHKOpH3HbIM FpPHOOM H Mepeauv ero pacTeHHIO-XO3AHHY MbI BBOAU IH 
U30TOM IIpxAMO B COCY{bI C NeCKOM, re BbIPALLMBaH AYOKH, u U3MepssM pauo- 
AKTHBHOCTb HX JIMCTbeB He MOcCpeACTBEHHO HA KUBOM Pac- 
reHuun. IIpxH stom cosfawrTcs OoJlee eCTeCTBEHHble YCJIOBHA AIA LyOKoB. Pa- 
dora C KHBbIM paCTeHHeM MO3BOJIAeT CHCTeEMaTHYeECKH H3MepsTb AKTHBHOCTb 
OJHUX H TeX Ke JIMCTbeEB Y OMHHX H TeX Ke 9KSEMIJAPOB LYOKOB, UTO NOSBOIAeT 
Mpocieq\uTb JHHAMHKY TOCTYIMJeHHA MSOTONOB B JHCTbA Y MHKOPH3HbIX HU Oe3- 
MUKOpH3HbIX JyYOKOB. 

B uHallleM ombire AyOKM BbIpallHBaJIMCb B CTeKJIAHHbIX COCyaX pasMepoM 
16 < 29 cM MeTrogoM MecuaHbIX KyJIbTYp Ha WuTaTeJbHOH cMecu I] paHvuHUKoBa. 

Kak nokaspipatoT padorpt B. M. Kaeuxorcxoro (7), peqBapteJibHoe (oc- 
popHoe MvTaHve pacTeHHA BJIMAeT Ha pactipesedeHve M30TOMAa Mexly Haj3em- 
HOM WM MOA3eMHOM YacTAMH ero. Tak, eCJIM pacTeHHe BbipalllMBaeTcaA Ha JlocTa- 
rouHOM (boccbopHOM IIMTaHHH, TO Tip BBeeHHH M3OTONAa OOIbIAA ero YacTb (LO 
50%) ocraeTca B KOPHAX H JIMIb OKONO 40% MocrymaeT B HaJ3eMHyIO UaCcTb. 
[Ipu HekoTropoM HeocraTKe dociopa B NepHof BbIpalliBaHHA pacTeHHH, Ha- 
o6opoT, OONbINaA MOA M30TONA HfeT B JMCTHA. Tak KaK MbI JOJDKHbI ObI- 
IM H3MepATb AKTHBHOCTb HMeHHO B JIMCTbAX pacTeHua, TO B cMecu IIpannu- 
HUKOBa cbocop coctraBsia 1/,HOpMbI. Bee ocTaJIbHble 9JIeMeHTbI ObIIH [alibi 
momuocTb1o. Ilepeq Ha6uBKOli cocyoB MecoK MpoceMBasicA HM MpokaJMBascAa 
npu temrepatype 150° B revenue 6 yac. )Kenyqu orOupasuch Mo Becy, ocBo60x- 
Ialucb OT OOOJOUKH M MpoTpaBJIMBaWcb B TeveHHe 2 uac. B 5% pacTBope 
XOpHOH V3BecTH (peerir XyAAKoBa). ' 

[lonopuua cocyfop (12 u3 24) np HaOuBKe 3apamKaslacb MHKOPM3HOH 3eM- 
nell, KOTOpast BHOCUsacb B KomMYecTBe No 100 r Ha cocy§. OcTambuble cocyAbl 
He 3apaxkasucb. [locroaHHas BlaxKHOCTh MecKa (60% OT eFO MOJIHOM BaroeMKO- 
“TH) Mojilep2KuBasacb B TeYeHMe BCero OMbITAa NOHBOM COCYAOB Mo Becy AMCTHA- 
IHpOBaHHOH BOsoN. B Kaxkplli cocy BbIceBasloch 4 xKeJy]A. 


9 
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B une (Ha 4 Mecsalle 23H yOKOB) y TeX H3 HUX, KOTOPble 3aparKaJIHCh 
MHKOpH3HO SeMse, MOABHMCb THIHMYHbIe TIpH3HaKM MMKOPHSbI: OTMHpane 
KOPHeBBIX BOJIOCKOB M MOABJeHHe PpHOHBIX FHos. Jly6xu, KoTopble He 3apa- 
*KaIHCb MHKOPH3HOM 3emseli, ocTasvcb Oe3MHKOpH3 HbIMH. 

16 VII 1956'r. B Kaxkypili cocyq Oplio BHeceHo 10 200 cm? pacTBopa 
Na,HP220, o6meli axryBuoctbio 106,4 MK. Ilepey NoMBOM COCYAOB STHM pacTBO- 
pOM BepXHHif ClO NecKa BbIPaBHUBaJICA LO FOp¥3OHTAJIbHOFO COCTOAHUA, Tlosto- 
MY pacTBOp M30TOMa JerKO HM paBHOMepHO pacmpocrpaHascA MO necky. Bpipoc- 
whe LyOKH (cTBONHK HW 4 JIMcTa NepBoro MpHpocra) ObisiM NpOHyMepoBauHbl. AK- 
THBHOCTb JIMCTbeB H3MepssaCb CHeWHaIbHbIM WLYMOM JIA KHBbIX PaCcTeHHH. 
Onucanve ero KoncrpyKuuu jaerca A. M. Kysunpi (*). JL co3qaHusa MocTOaH- 
HOFO reOMeTpWYeCKOrO NMOMO%KeHHA BO BCeX CMYYaAX USMepsAMAaCb AKTHBHOCTS 
CepeMHbI JIMCTOBOM MlacTHHKH. Tak Kak B pasuble JIMCTbxA OAHOrO H TOPO *e 
MpHpocta u30TOM MocTynaeT He OAMHAaKOBO, TO y KaxKoro wy6Oka W3Mepsacb 
AKTHBHOCTb YeTbIpeX JIMCTbeB HepBOrO IpHpocTa MH 3 HUX BbIBOAMMAaCh CpeqHAA 


BeIHYHHA JIA JanHoro AyOKa (Tabu. 1). 
Ta6muya | 


PamwoakTHBHOCTb JIMCTbeB MHKOPH3HbIX H Oe3MHKOPH3HbIX yOKOB B HMMYyJIbCaX B MHHYTY 
Ha 3 cM? moBepxHOcTH JMCTa (M0Maqb OTBepCTHA UyMa) C nonmpaBKOH Ha pacnay Hu Ha POH 


Muxopus3upie Bes3sMHKOpH3HbIe 
oO {2} 
g JHU H3MepeHHii = MHH H3MepeHHit : 
Ss > : 
i= 4 a6 | 
Fe 49 VII | 20 VIL] 23 VII} 25 VII | 30 VIII} 10 1X a 49 VII | 20 VII} 23 VII} 25 VII | 30 VIII} 10 1X 
4 
{ 341 569 1416 1820 2880 2990 4 0 0 89 100 0 0 
2} 300 746 1942 2708 4259 5164 Z 0 0 0 0 0 789 
3 | 736 1367 3382 5446 | 16486 | 16315 3 0 0 0 0 0 0 
4 47 139 413 703 5044 45114 4 0 0 0 0 0 U 
5 87 175 351 426 2606 2405 5 0 0 0 0 0 0 
6 0 0 293 576 2454 2548 6 0 0 0 0 0 0 
7 94 82 232 336 579 598 7 80 77 134 167 564 689 
8 0 0 146 220 8048 2730 8 0 0 0 0 0 0 
9 0 0 56 108 1684 1781 9 0 0 0 0 0 0 
10 0 0 0 0 1692 2015 | 40 0 0 ee 103 320 0 
11 55 97 396 642 1554 1677 | 41 0 0 0 0 0 0 
12 0 107 12 0 0 0 0 0 0 
13} 241 428 1149 1664 2537 2353 | 13 0 0 0 0 0 0 
14 | 509 883 2339 2846 7993 7800 | 14 0 62 66 86 267 0 
15 | 116 337 958 1428 3787 4017 | 45 0 0 63 78 289 0 
16} 105 194 311 4AT 1371 1430 | 16 0 0 0 56 0 0 
17 4 64 171 216 937 689 | 17 0 0 0 75 259 0 
18 | 611 1073 2220 2758 3802 4095 | 148 0 0 70 90 0 0 
19 0 831 509 8025 3172 | 19 0 0 0 0 0 0 
20] 119 172 393 505 4625 4849 | 20 0 0 0 0 0 0 
21 795 1219 2666 3690 7612 7436 | 21 0 0 0 0 312 0 
22 | 480 582 1561 2089 4770 4849 | 22 0 0 0 0 0 0 
23 0 0 94 142 1493 1677 | 23 0 0 0 0 0 0 
24 0 58 89 147 518 624 | 24 83 102 143 125 0 0 
25 79 154 226 884 923 | 25) 172 205 282 281 610 702 
26! 945 1357 3049 4025. | 189144 | 14794 | 26 0 0 0 0 320 0 
Pal 0 124 125 693 702. | 27 0 0 0 0 0 0 
28 0 0 0 0 0 0 | 28 0 0 0 0 0 0 
29 | 246 342 1194 1742 4046 3835 | 29 0 0 0 0 0 0 
30 | 504 TA4 1404 2254 8748 9854 | 30 0 0 0 102 0 0 
34 0 0 0 68 518 598 | 34 57 90 97 142 640 780 
32 0 0 0 0 640 455 | 32 0 0 0 0 0 
33 0 0 0 0 381 33 80 110 156 202 419 455 
84 | 203 239 846 376 1935 1573 | 34 0 0 0 99 0 0 
35 68 98 252 431 1265 1352 || 35 0 0 0 0 0 0 
36 50 127 288 326 1196 923 | 36 0 0 0 0 0 0 
37 0 63 224 434 4640 4290 | 387 0 0 0 0 0 0 
38 0 0 0 84 396 546 | 388 98 125 163 201 663 520 
39 0 0 108 116 5414 598 | 39) 456 183 224 336 1874 1885 
40 95 158 287 346 1349 1560 | 40 ie 93 116 134 518 780 
44 0 0 116 141 0 0 |41} 158 204 271 324 396 520 
42 | 475 247 609 1005 2804 2548 | 42] 135 158 209 218 693 754 
43 | 100 136 299 430 2270 2210 | 43) 104 127 146 198 328 546 
44} 138 256 298 379 1592 1365 | 44) 252 289 350 434 952 1001 
45 0 0 0 67 0 0 | 45] 207 242, 310 367 937 780 


Kak okasbiBalor aHHbIe, IpHBesleHHble B Tabu. 1, pasHua B aKTMBHOCTH. 
JIMCTbeB Y MUKOPH3HbIX H OeSMMKOPH3HbIX AYOKOB OVeHb SOoubuad. Tlouru BO. 
BCeX MMKOPH3HbIX yOKax OOHapyxenH P*?, mpvuem ocrynweHHe ero co Bpe- 
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feHeM Bospactaet. Hao6opor, y SombmMncTBa Ge3MHKOpH3HbIX JyOKOB JIMCTbSI 
iMeIOT AKTHBHOCTb, paBHylo ony. Takum 06pa30M, MOXKHO CleaTb BbIBOJ, YTO 
MHKOpH3a He TOJbKO MNorsoulaer cocwop, HO HM MepeaeT ero pacteHHio- 
X03 AHHY. 

Uccneqosanve KOpHell, KoTOpble NpeBapHTebHO BBICYIMMBaINCb HW pacrH- 
DaJIHCh, TaK%Ke NOKasaJlO, YTO Y MHKOPH3HbIX JYOKOB OHH “MeIoT OOJIbITYIO aK 
PHBHOCTb, YeM y Oe3MMKOpH3HbIX. Tak, pawoakTHBHUCTb KOpHelt R HMMyJIbcax 
B MHHyTy Ha 100 mr cyxoro Beca Oblia: y MHKOpu3HBIX AyOKoB 15120, v Gesmu- 
KOPH3 HbIX — JIMWb 4931. 

ABTop BbiIpaxkaeT ruryOoky10 OjarofapHocTb JOKTOpy OvomorMyecKHUX HayK 
npodeccopy H. H. Kucenesy 3a oOtlee pykoBoseTBO padoroH. 

¥ 


Mockosckult slecorexHuyueckuit Ilocrynuso 
HHCTHTYT 21 IX 1956 


UHTHPOBAHHAA JIMTEPATYPA 


1H.M.UWlemaxauosBa, COopn. Joka. Ha Kondep. 10 NpHMeHeHHIO H30TONOB B MHKPO- 
Ovonoruu, M3y. AH CCCP, 1955. 2B. M. Kaeuxospcexkuit, J. A. WBaneu ko, 
B. B. Baraes, B. B. Pauunncxkuth, JAH, 58, Ne 1 (1947). ° A.M. Kysuu, Me- 
YeHbIe ATOMbI B HCCeOBAHHAX MO CebcKoMy xos3aiicrsy, M3q. AH CCCP, 1954. 
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Jloxaayqn Akayemunm HaykK CccCcP 
1957. Tom 112, NM 5 


fi PH3HOMOLUA 


A. K. BOCKPECEHCKAA 


O POJIM TPHBOBUAHbIX TEJ] HAXTJIOTOUHOrO FAHTJIUA 
B YCJIOBHbIX PE®JIEKCAX MEJOHOCHONM TMUEJIbI 


(IT pedcmaeaexo axademukom K. M. Beixosoim 22 X 1956) 


CyulecTBeHHOe 3Ha¥eHHe yCJOBHOpedJleKTOPHbIX peaKIMH B MOBeJeHHH Me- 
JOUOCHOH Mehl LOKasaHO MHOPOUMCeHHbIMK PakTaMH. OKCIepHMeHTaJIbHO 
YCT AHOBJIEHO CXOACTBO OCHOBHBIX 3AKOHOMepHOcTeli OOpas0BaHHA YCJIOBHbIX CBA- 
3e UW pas MMUHBIX BULOB BHYT peHHerO TOPMOXEHUA y MYeJIbI Hy 103BOHOUHBIX %KU- 
BOTHBIX (1°), B cBa3H C STHMH JAHHbIMH HeH3Oe2KHO BCTaJ BOIpoc O CTpyKType 
YCJIOBHBIX CBASeH Y HaCeKOMBIX, O JOKAaJIM3allHH UX 3aMbIKaHHA MOO yuacTHu 
pa3JIMIHbIX OTJeIOB MO3ra B YCJOBHOpedpIeKTOPHbIX peakILHAX. 


Puc. 1. Topusonrampublii cpes HagrmoTrouHoro raHraiHA Wuevbl. Hopma; 
Ip — rpwOosusupie tea. On 1, 2, 8— ontuyeckue ranrauu, O6 — o6ous- 
TCJIbHbIC JLOJIH 


Crpyktypa Hafrioroynoro raHriua M Xapakrep HeliponasbHbIX OTHOUIe- 
HHH B HEM BBIBHraioT Ha UepBbili WaH PpHOOBHHble, WIM creOeIbuaTHIe, Tea 
(corpora pedunculata) Kak orgen Mosra, re c HavOombuett BEPOATHOCTbIO MOX- 
HO IpefmoaraTb 3aMbiKaTeJIbHYy!O PYHKUMW. 


Mb! nonpirasiucb BbIACHHTb POJIb rp HOoBUHbIX TEL Haf[rJIOTOUHOTO TaHrinsA 


B YCJIOBHBIX pedsleKcax MeQOHOCHOM NYeNbI MYTeM YaCTHUHOrO paspyWeHUA 9TUX 


| 
| 
j 


OTAeCJIOB MO3ra HW UCCIeTOBAaHuA YCJIOBHbIX pedieKcoB AO HW TWocwse onep ain. 


Pa3meppl MW MecTo NoBpex jenni yCTaHaBJMBaIHCb TMCTOJOrHYeCKHM METOJIOM. | 


ty OTACJIbHBIX TNwe CHavaa OOpasOBbIBasIHCb YCJIOBHbIe pedleKcbI Ha [Bet 


M 3alax NO CMelMaNM3HpOBaHHOK MMMeBOH JBuraTeIbHOH peaKunu — BHITA- | 
rHuBaHhlo XoOoTKa. MeroyuKa STO paOorbl No_poOHo u3m0x%KeHA B CTATHe (7) 
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Biv BEIPAaGOTaHbI NOMOMRUTEMbHbIE YCAOBHBIC pebileKcbI Ha 3euleHbili (A 542 my.) 
M CHHMH (A 485 Mu) uBeT, a Y HEKOTOPHIX NYeN TakxKe HU Ha 3anax MyCKaTHOrO 
ames, KOTOpbIi B Bue scupHoro Macula jOOaBsAICA K CaxapHoMy cupony, 
CIYKHBIUEMY TIMULEBLIM TloKpensennem. Tlocne sToro nuembl mosBepranucb 
onepalluu paspymweHHA rpHOOBHAHBIX Tel HafrnoTouHoro ranraua. Onepauna 
NPOMSBOAMaCb MpeNapOBasIbHOH UTOH Yepes Hajlpes B ¥XHTHHOBOM TOKpose, 
NOW SPHpHEIM HapKO3OM. KOHTPONbHBIM MueaM TAaKxKe NO 9PUPHBIM HapKO30M 
NPOMSBOAMJICA Hape3s XHTHHa Ha YPOBHe rpHOOBHAHbIX Te, HO MO3P He TOBpe- 
*Kasca (puc. 1). 

-Tlocue onepauun exkefuesuo B TreyenHe 2—5 juHeit HCCIEMOBANOCh, COXpa- 
HHJIMCb JIM paHee BbIPaOoTaHHble ycNOBHOpedeKTOPHble peakIMH Ha WBeT 
ganax — Y Ka&kOl NYENbI B OTEbHOCTH, B TEX*2Ke YCJIOBHAX. SaTeM yen C 
PaspyWeHHIMH PpHOOBHAHBIMM TeaMH yOUBaJIHCb, H ToJOBbl HX MofBepra- 
Jucb OOpaOorKe Jia rHcTomorHyecKkoro NecseqoBaHusa. IIpuMeusmacb 3aMBKa 
B WesIOHAMH HM OKpPaCKa Cpe30B TOJYHAMHOBbIM CHHHM. KouTposbuble mWuesbr 
MOCJ1€ OMbITOB BOSBpalllaHCb B ye HW MpofOMKaIH paOoraTb B KaMepe B Mocule- 
Ayroulve HH. 

Matepvad, NouyyeHHbili Ha ON€pHpOBaHHbIX MyeaxX, CyYMMHpoOBaH B Tabs. |. 
K Hauvasy OnbITOB Mocle onepalun Bce MyeMbI Ob NOABYWXKHBI, Coxpansasn 
HOPMAaJIbHY!0 KOOPAMHAlHiO ABHXKEHHH UH OOBIMHY!IO peakIMIO Ha cBeT (MOsO- 
XKUTEbDHBIN (bOTOTAaKCHC). 


TadOmHuuna 1 


YcJOBHbIe pe*JeKCbl JO H MOCe MOBperxKeHHA PpHOOBHAHBIX Te 


lo onepanyun Tlocne onepaluHu 

Uneno couetannh YcOBHbIe pedieKcbl | 

| foe ig CrelleHb MOBpeskK JeHHA 
3 Ea & a ra i = JEAN 
© a Et = & o¥o “ aa, PpHOOBHAHBIX Te. 
z nS = cS ) & See ws os 
Cs) eemiee ol , hascteae |, = tee 
= 2 a 3 5 =f ome 3 BS 
3 Zo 16 — = + + — -— OHOCTOpOHHee YaCTHYHOe 10- 

Bpe*keHHe Ip. T. 
hie |. 224 10 31 a + + = — | OjnocropoHHee noppexeHHe 


rp. T. 'Ha JByX BeHTpasb= 
HBIX Cpe3ax sant 

OO |. 24 15 — — OHOCTOpOHHee NOsHOe paspy- 
weHHe rp. T. Ha JBYX_ BeHT-. 
PaJIbHbIX cpe3ax 


" 
t 


105} 22 19 om = a — + —_ OyHocTopoHHee NoBpexAeHve 
OHOrO Tp. T. Ha opcaup- 

HBIX .cpe3aX H .JBYX — Ha: 

BeCHTPaJIbHBIX CPpe3ax , 

Bil? 22 1 Syst ih — _ — -- — JipyxcTopoHHee pa3pyillenHe 


CpeMHHX H TloBpexkeHHE 
KpaHHuX Tp. T. Ha: Tpex 
BeHTPaJIbHbIX Cpesax . 


80 | 19 19 | 38 : = JipyxcroponHee nmogpex enue 
{ cpeqHux rp. T. Ha Bcex 
“ cpe3ax ul 
1s |) 37 40 77 6 = = — — JlpyxcropoHHee pa3pyulenve 
li BCeX Pp. T. Ha BCeX. cpe3ax. 
{8 | 63 LO Aa 49 = — = = JlpyxcTroponHee moppexenue 


Bcex rp. T. Ha BCEX cpe3ax * 


ITuena Ne 3 B nepBoM onbiTe Nocule OnepallHH He OOHApy2KHJa MMWLEBOM YCIOB~: 
HOH peakKUMM Ha WBeTOBbIC CHrHaJIbl Kak MpH MoovepeqHOM HX MpPHMeHeHHH, 
Tak. Ip OHOBpeMeHHOM jJleHCTBHM YeTHIPeX CBeETOPHALTPOB, [Ba M3 KOTOPbIX 
Sb VCJIOBHBIMH MHOLeBbIMH CHrHasamMu, a {Ba Apyrux — uHAMppepetTupimy 
It MMIeBOH peakilMu mgemb. OfHako OHa MOfOIMIa HW BbITAHYJIAa XOOUTOK, | 
KaK TOMbKO Ha 3eeHbIM CBETOMPUATP Obla OMyMeHa NyctaA WH YHCTad KOpMYII~' 
Ka, B KOTOPOH. OObMIHO NoaBasicA CaXapHbI Cupon. Takum oOpasom, 9Ta ea 
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B IepBOM xe OMbITe Mocse Ollepallun OOHApyxUa COXpaneHHe yCJOBHOHK CBA3H 
Ha KOMIVICKCHBIMi 3pHTeIbHBIM pasqpaxuTedb (seneHbIi UBeT —- KOpMYLIKa). Ha 
crelyioului Jeb yea OTBeYasa BbITATHBAHMeM XOOOTKA YK WH Ha LBeTOBOU 
CurHau 6e3 10OaBeHHA KOPMYLUKH H paBHJIbHO pearMpoBaJla Ha YeTbIPe CBETO” 
QuAbTpa B KOHTPObHOM ucrbITaHMM. ToT xe XapakTep peakUMH COxpaHasca 
HB Nocuexyiouue AHH. Yepes maTb Ane muena Oplia yOura. | ¥ 

YcOBHbIe CBA3H B 3PHTEbHOM aHaJIH3aTOpe COXpaHAIMCb B TOM HH HHOM 
Mepe mocule onepamun u y muen NoNo77, 99 u 105. Iluena Ne 77 Ha cileqyrouluH 


Puc. 2. TopwsontanpHbli cpes Hagrorounoro ranriua nmyenbl Ne 105. 
OyHOcTOpoHHee NoBpex AeHHe rpHOOBHAHIX Tet CeBa. Mectra NoBpexye- 
HHA yKa3aHbl KpeCTHKaMH 


JleHb Moce ONepalluH OTBeYaa BbITATHBaHHeM XOOOTKAa Ha 3eJICHbIM WH CHHHH 
WBeT, TAK Ke KaK H Ha KOMII€KC YCIOBHBIX pasApaxuTesel. Iluenni xe NoNe 99 
u 105 yrpaTusu mocne onepaluv ycNoBHble pedieKcbl Ha WBeTOBOH CHrHaJl HU 
OTBeYaIH TOJIbKO Ha KOMIVICKCHbIM 3pHTebHbIN paspaxKUTeb. 

TakuM O0pa30M, y YeTbIPeX paCCMOTPeHHBIX Ye YaCTHYHO JIM MOHOCTbIO 
COXPpaHHJIMCb YCJIOBHBI€ CBA3H B 3PpHTeJIbHOM aHasIH3aTOpe Mocse onepalun. 
IIpu rucrouorMyecKoM aHaJM3e WpelapaToB Mo3sra 9THX Wen OOHapyXHIOCb 
OJHOCTOPOHHee TOBpexkeHHe rpHOOBHAHBIX TeJI WH MOMHAA COXpaHHOCTb BCeX 
APyrux oTfesoB Hafrmorousoro raHraua (taOn. | u puc. 2), 

Y nuen NoNe 77 u 105 Obi BeIpaGoTaH JO oOMepalluu ycsOBHbIi pedieKc 
Ha 3aaX MyCKaTHOrO Wasded. OTOT ycOBHbIi petbiekc TakxKe COXpaHMJca 
uiocne onepauuu. Tipu BHeceHuu B KaMepy TepBol Kalu apoMaTH3HpoBaH- 
Horo CaXapHOro CHpona MyeNbI, HAXOMMBIUMECA B OTIaNCHHH OT KOPMYLIKH, B 
yruly KaMepbl, celiuac Ke NOBOpauHBaJIMCb, 3a BbITATHBaIH XOOOTOK HU 
WBHraIvcb NO HallpaBJIeHHIO K KOPMYILUKe C pasBepHYTbIM XOOOTKOM. TOUHO Tak 
Ke YCIOBHbIM pedeKc Ha 3anax NposBaasca uy myuembt No 81, Koropas mocme 
OllepalHH MOMHOCTbIO yTpaTHJa NMMLeBbIe YCIOBHbIe pepeKCbI CO 3PHTeMbHOrO 
aHawMsatTopa. 

¥ nyen NeNe 80, 15 u 18 nocne onepauun He COxpaHHsoch yCOBHBIX peak- 
1M HM Ha pet, HH Ha 3amax. Onn He OOHApyKMBAaIMCb HH B OMHOM OnbiTe. Y 
muen NeNeo 15 1 18, Kpome Toro, Obi BEIPASOTAH MMMeBOM ycOBHBI pedeKc Mo- 
BOpoTa HallpaBo B mpocToM la6upunte. Ilocne onepanuu paspymienua rpHOoBuy- 
HbIX TEJI WH STOT YCJIOBHBIM pedseKc NomHOCTHIO Heyes. Tuctonormueckul aHanH3 
Mosra ON€pHPOBaHHbIX MWyeN NoKasas, uro y myen NoNe 80,15 u 18, yrparuBmmx 
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Hoce onepaluH Bce pahee BbIpaOoTaHHble YCMOBHBIe CBA3H, PPHOOBHAHBIe TeWA 
NOBPexXACHbI HIM PaspYyIeHbl C OO€MX CTOPOH H MOBpexjeHve NpoXxo_UT yepe3 
BCIO TOJMLY MOsra NYe/IbI B NOPCO-BeHTPaJIbHOM HallpaBJICHHH, TaK Kak HaGwI0- 
AaeTcA Ha BceH cepun cpesos (Tadn. 1, puc. 3). 

Y me, COXpaHHBWHX YCOBHbIe pedeKchl Ha 3amax (NeNe 77, 105 u 81), 
OMHOCTOPOHHee HIM [BYXCTOPOHHee TOBpexfenHe rpHOoBHAHIX Te He Tpo- 


Puc. 3. Topus0ntapublit cpes Hazraorounoro ranrana nuenbl Ne 18. 

J\pyxcropouHee riy6oKoe nospexNeHHe rpHOOBHAHBIX Tea. OgHo 

rpHOOBHAHOe . TeJIO (CpetHee CMpaBa) NOAHOCTbIO paspyuleHo, TPH 
OCTAJIbHbIX TOBpexKeHbI 


XOMMT yepes BCHIO TOJIMY Mosra, a HaOOMaeTCA JIMUIb Ha JBYX-Tpex, cpesax, 
BCHTPaJIbHBIX HH JOpCaJIbHbIX. 

IlpH nNomHOM 2xe pa3pylleHHH rpHOoBuAHbIX Tel Hallelo Hcue3IH paHee 
BbIPAOOTAHHbIle NHUEBbIe YCIOBHbIe pedeKcbl Ha WBeT, 3allaX HM MOBopoT. 

Y KOHTPOJIbHBIX Nye COXpaHHJIMCb BCe paHee BbIPaOOTAHHble YCJIOBHBIe 
CBASH. 

Vizn0x%KeHHbIe MaTepHaJibl JlaloT HaM MpaBo CflesaTb 3aKJIOUeHHe, TO 
TpHOoBMAHbIe Tea HafrsOTOUHOrO TaHriwA y MYeNbI HrpaloT CYyWIECTBeEHHYIO 
POJlb B OCYIIECTBICHHH YCJIOBHBIX pe*IeKCOB H, BEPOATHO, ABJIAIOTCA laBHbIM 
MeCTOM 3aMbIKaHHA BPeCMeHHbIX CBA3eH y HACeKOMBIX. 

Pa3siMuHad CTeMeHb WH JOKaIH3aluA NOBpexeHHA rpHOOBUANIX Te IIpH- 
BOJMT K NOMHOM HIM YaCTHUHOH yTpaTe pahee BbIPAOOTAHHbIX YCJIOBHBIX CBA3eH 
B 3PHTeIbHOM HH OOOHATEbHOM aHalu3atope. J[ByxcTopoHHee MU rayOoKoe 
paspymleHve rpHOOBHAHbIX Te Mp COXpaHHOCTH ApyruX OTJeNOB HasrsoTou- 
HOrO TaHrJIHA MOJIHOCTbIO HCKJIoUaeT BCe paHee BbIPaOOTAaHHble YCJIOBHbIe 
CBA3H, 


Uucrutryt dusnonorun um. UH. II. Mapnosa Ilocrynuro 
Akajemuu Hayk CCCP 19 X 1956 


IJUTHPOBAHHAA JIMTEPATYPA 


1A. Ki Bock pecencKan, HJ). Honatuuia, Tp. Uucr. @usHOU. uM. 
YW. TI. [asnopa AH CCCP, 2, 542 (41953). 2 IN, Ike IO Cis f) @ C Onl ie BGI 
Wiss. AH CCCP, cep. 6uon., 1, 94 (1955). ? M. E. JIo6ames, MKypH. o6m. Oxo.., 

fe 9a (1900): 
967 


Jloxaagn Akagemun nayr CCCP 
1957. Tom 112, Ne 5 


a @H3HOJOLH A 


O. C. MEPK YJIOBA 


K BOMPOCY O PE®JIEKTOPHOM MEXAHH3ME KAM®OPHOH 
MW MHPAMHJOHOBONM JKCNEPHMEHTAJIDHOM STMMJIENCHH 


(I1pedcmaeaexo axademuxom K. M. Boixoeoim 13 1X 1956) 


Ham u3BeCTHbI TOJIbKO Be 9KCIePHMeHTaJIbHble PaOoTbl, B KOTOPbIX CTABHTCA 
BOIpoc O Pou pasApaxkeHNA MHTepoLelTopow B pasBHTHH sTMuercHH — aTeO- 
puHopon (%) H KucmopoqHon (1). Anamormunbie paOoTb! OTHOCHTeJIbHO pedleKTOp- 
HOrTO MeXaHH3Ma B PpasBHTHH KaMOPHOM .W MMpaMMAOHOBOM SMMIeNCcHH OTCYyT- 
CTBYIOT. 

Mbi BOcHOMb3OBaIUCh JIA PpaOOTb! MeTOAMKOM MepekpecTHorO KpoBooOpallle- 
Hua. J[Be KOWKH NOX serkuM 9PHPHbIM OTJyWeHHeM MpouHO PUKCHPOBAaHCb 
K J[ByM OJIM3KO COCTaBJICHHBIM CTaHKaM. OOOHM XKHBOTHBIM IIPOM3BOAuacb Tpa- 
XCOTOMHA. Oa 43 KOIUeK ABJIAIacb JOHOPOM, Apyraa — peluunventom. Y pe- 
ILMMVeHTAa OTMpenapoOBbiBasIHcb O6€ COHHbI€ apTepuH, OOe APeMHble BHYTPeHHHe 
HW HapyKHble BeHbI, OO€ MO3BOHOUHbIe apTepHH HM OepeHHas BeHa. Y JoHopa 
OTMpenapoOBbIBaslacb OHa COHHaA apTepHAa, ApeMHad HapyKHaw Bena HU OepeH- 
Hag BeHa. Ja NosyyeHHa Oosee YHCTHIX Pe3YJIbTATOB OMbITOB Mbl JCHEPBHPOBa- 
JH OHH HIM 06a KapOTHAHbIX CHHyCa pellMnveHTa. 

Jina npeoTBpalleHHA CBePTbIBAHHA KPOBH OOOHM XKHBOTHbIM BHYTPHBeEHHO 
BBOMHJICA TeapHH u3 pacueta 10 Mr/kr. SaTeM yCcTaHaBIMBaIHCb aHaCTOMO3bl 
Me@KLY apTepHAMM H BeHaMH OOOHX KHBOTHBIX: COHHAA apTepHA JOHOpa coe/u- 
HAIaCb C COHHOM apTepvHel peuMNveHTa, a HapyKHad APeMHad BeHa pell\MMveHTa 
coeAMHANAaCh C HapyXHOH APeMHOM BeHOH JoHOpa. OcTabHble apTepHH H BeHbI 
TOJIOBbI pelMMveHTa, a HMCHHO — BTOPpas COHHAA apTepuA, BTOpad Hapy2kHaA 
ApeMHaA BeHa, OO€ BHYTPpeHHHe APeMHble BeHbI, OO€ MOSBOHOUHbIe apTepHy, 
NepeBASbIBaIHCb. Y “wacTH AKMBOTHBIX OO€ NO3BOHOUHbIe apTepHH MbI NepeBs- 
3bIBaH 3a 3—4 [HA NO OMbITa B YCOBHAX acelITHKH NO HapKo30M. Torja Ke 
MIpOWSBOAMaCh HW JeHepBalWA OOOMX KapOTHAHbIX CHHYCOB. 

Takum OOpasoM, rovloBa pelHMMeHTa MOyYasla KpOBb OT JOHOpPa Yepes COH- 
Hy!0 apTepH0, a OTTeKaJla 9TA KPOBb OT PelHMMeHTa Yepes OMHY H3 HapyXKHbIxX 
APCMHBIX BeH B Hapy2KHy!O ApeMHylo BeHy JoHOpa. 

B faHHbIx ycJIOBUAX SKCIEPHMeHTa eNO WWIO He O COBepIeHHO H307upo- 
BaHHOM KPOBOCHaO2KeHHH TOJIOBbI PellMNWeHTA, a JIMUIb O IpedMyIIleCTBeHHOM 
ee KPOBOCHaOKeHHH KpOBbIO JOHOpa. Ho bi paOoramu C NOpOroBbIMH Jo3amMu 
SMMIENTOPEHHBIX BEMLECTB H, KPOME TOPO, YYHTHIBANH TOJIbKO Pe3yJIbTATbI NepBbIX 
JIBYX BBeweuuit. 

B onbite perucrpupoBasucb: KpOBAHOe JaBseHHe B Apyroii COHHOM apTepun, 
AbIxXaHve B Tpaxee, MHOrpaMMbI m. semitendinosus uv m. quadriceps femoris 
W OOIMe [BHXKEHUA KUBOTHOFO B NOACHHYHOL OOMACTH C MOMOLbIO repMeTHYeCKH 
3aKYNOPCHHOK pesHHOBOL rpeKH, HaNOJHEHHOH BOSYXOM MH COeAMHEHHO! Cc 3a- 
MHMCbIBalolleH KancynoH Mapes. 

Tloqroropka Kk ONbITY NpOMsBOAMMacb NO MerKUM SPUpHbIM HapKO30M; Kora 
HaPkKO3 MpOXOJMJ, BBOAMIH B COHHYIO apTepHio pelMnveHTa u B ero GeApeHHny!o 
BeHy NOPOroBble AO3bI SIIHJeNTOreHHbIX BellecTB: 0,0 Mil KaMoOpHOro macsia 
(100 mr Kamdopp!), 6 Ma 4%-ro pacrBopa nupamujoHna (240 nr). fest 

Bcero Hamu Opisi0 nocTapseHo 24 sKcnepuMmeuta c Nl€pe€KPeCTHbIM KPOBOOOpa= 
mjeHvem: 13 onbirog ¢ KaM@OpHbIM MacvioM u 11 c TMMpaMHJOHoOM. 
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B ompirax c BBeJleHHeM B COHHYO apTepuio 0,5 Mil KaMopHoro Macwla Ha6Jl0- 
JlanOCb NOBbIeHHe KPOBAHOTO JaBJeHHA, 3HAUMTebHad CTHMYJIAIMA AbIXAHHA, 
uHOra ABMraTewbHad peaKI[MA 2KMBOTHOTO, OAHAKO NpPHCTyMOB SNMeICHH 
B 9 ombitax u3 12 ne Obwi0 (puc. | a). B 3 ombirax OMMHOUHBIM MpPUCTYN SMMeNCHH, 
Obl NOWyYeH HW Ip BBeeHAM KaMopbl B COHHY!O apTepHio. 


a—154.25M., BBemeHue 


fH 2xe JO3bl NHpamuyoHa B Vy. fe- 


, PaSBUBIIMXCA Yepes 7 Cek. 


° 


IlopaqoK 3anHcH TOT xe. 
. 28 M. BBeqeHHe TO 


5u 
dja IpucTynos snuvencuu 


jOHOp — 3 Xr. 


Pewunueut — 2,85 xr, 


8 ma 4% -ro mupamuzoua (320 mr) B art. carotis peunueuta ; 6 — | 


Puc. 2. Bauanue BBeyeHuA NHpamujoHa Ha cocTOAHHe pxAa PyHKUHH y PelMNMeHTa Ip NepeKpecTHOM KpoBOOOpalleHuH. 
moralis pemunuenta; J — [V — uerpipe u3 p 


Onpir 27 IV 1955 r. 


Tipu ppeyeHuv TOM xe JO3sbl KaMPOpHOrO Macwla B OeApeHHy!O BeHY BO BCeX 
OlbITax BHavasle HaOmMOfalocb MaseHve KPOBAHOTO JlaBIeHHA, TOPMOKeHHE 
ybIXaHHA, a 3aTeM Yepes 20—70 ceK. BOSHHKIA CepHA MPUMCTYNOB snuencHH 
(puc. 1 6) —orT7 Qo 12. 

B oj{HOM OnbiTe MbI H3MeHWJIM TNOpaOK BBeJeHHA KaMdopbl: BHavasie BBOJU- 
JIH ee B GepeHHyto BeHy, a 3aTeM B COHHY!0 aptepnw. IIpu Tako nocmeqoBaTeb- 
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CTH HOCJe MepBOPO BBeeHHA BCera pasBUBalaCb INMENCHA, MU Tellepb Mavlelt- 
ee oOaBuleHHe SIHJenTOreHHOrO BeLecTBa B COHHYIO apTepHlo TaKxKe conpo- 
AK NAIOCb NPHCTYNOM SMMJIeNCHH. CileqOBaTesIbHO, YCOBUA TIpH TaKOM nopaAKe 
Be CHA STMJIENTOPeHHbIX BeIMeCTB ObWIH MaJIO MPHFOAHbIMH JWIA aHaH3a: OT 
HYTPHBCHHOTO BBeACHHA B WeHTpasIbHOH HepBHOH cHCTeMe BO3HHKaJ (pou, 
OTOPbIn He HMeJI MecTa Ip MepBOM NOpsKe BBeeHHUIi. 

AnaJOrMuHble pe3yJIbTaThI ObIIM MOJIYYeHBI B OMBITAX C BBeeHHeM nMpaMu- 
oHa (puc. 2). B 9 u3 11 onprros BHyTpukKaporTujHoe BBeJeHHe TMpaMnjoHa He 
MIPOBOARaOCb SNHJencHeH, a BHYTPHBEHHOe BBE He aBaslO PA] MPHCTYMOB. 
10 ombire umes mecto | mpucTyn vu pH BBeAeHHH NupamMujona B COHHYIO 
prepuio. JIaTenTublli epHok NpucTynoB Np BBeJeHHH NMpaMuNjona B Ge_pen- 
yio BeHY OblJI 3HaUHTebHO MeHbIe, YEM IPH BBeeHHM KaMopHOrO Macyia, 
coctaBilna 5—l5cex. B 11 ombire nupaMHjoH BBOAMICH TOKO B OepeHHyto 
eHY, HW MPH 3TOM TaKxKe Obl NOMyyeHO 7 NpuCTyNOB 9MMVJencHH. 

MoxHo TpesmouaratTb, YTO sMMsenTorenHoe JelicrBHe OKa3bIBalOT He Cami 
BOJHMbIe HaMH BelllecTBa — KaM@opHoe MacviO H MHpaMHOH, a KakHe-TO UX 
POH3BOJIHbIe, KOTOPbIe MOJyuaroTcsA B pesyJIbTaTe B3aNMOJeHCTBUA TUX Be- 
(eCTB C TKAHAMH MaJIOrO Kpyra KpOBooOpalleHHA. BbITb MOXKET HMEHHO MOSTOMY 
pH MofBeqeHHH KaMdopbl WH MHpaMujOHa UPAMO K Mosry HW He NOMyyuaeTcA B 
JIDIUHHCTBE OMbITOB MpucTynos suuvencuH. [pH BHyTpHBeHHOM Ke BBeeHHH 
IHJIENTOPeHHbIX BeI[eCTB Jake OUCHb HE3HAUHTeJIbHbIe B YCOBHAX NepeKpect- 
Oro KpOBooOpallleHHA KOJIMYeCTBAa STHX MPOH3BOHbIX BCe Ke MOCTHTAawT MOsra 
BHISbIBAIOT SIIMJIENTHYeECKHH MpHCTYN, BosselicTByA HemocpeCTBeHHO Ha Ie€HT- 
aJIbHYIO HEpBHYy!O CHCTeMy. 

U106bI MpOBePpUTb 3TO MpeAMOMOX*KeHHe MbI NOCTABUJIM Tp SKCHepHMeHTAa 110 
leyyroujemy nuiany. JiByM KouIKaM, KOTOpbIM 3a 3—4 JHA JO OcTporo oMmbita 
ePeBASbIBAIHCh OO€ TO3BOHOUHbI€ apTePHH, YyCTaHaBJMBaOCh MepekpecTHoe 
popooOpallleHve Tak, KaK 9TO ONHCaHO Bbile. SaTeM BBOANNAaCb NMOporopar 
03a STIIMJIeMTOreHHoro BeulecTBa (0,5 Ma KamdopHoro Macula) B Oe€peHHylo BeHYy 
oHopa. IIpu stom kamdopa monajlana cHavaua B MaJblii KPyr KpoBooOpalleHuA 
OHOpPAa, a 3aTeM HallpaBsAslacb MO OAHOH COHHOM apTepHu B ToJOBy AOHOpa, 
no Apyrou — B romoBy pewunuenta. Takum o6pa30M, TroJIOBHOM Mo3r OOeHX 
OlUe€K B JaHHbIX YCJIOBHAX JKCHePHMeHTAa ObIJI MOCTaBJIEH B MOUTH OHHAKOBbIe 
CJIOBHA B OTHOWCHHH BO3eHCTBHA Ha Hero Kam*opou, mpuwepswel B CompH- 
OCHOBeHHe C TKAHAMHM Mawloro Kpyra KpoBooOpanleHuA JoHopa. Pesysbrarbl 
THX 9KCIEPHMCHTOB OKasaJIHCb COBEPLICHHO OJ HOSHAUHBIMH STIMJIeENCHA pasBHBa- 
aCb TOJIbKO y JOHOpa, a Y pellHmveHTa He OblIO JlawKe HaMeKa Ha IIPHCTYMBI., 

M3102%KeHHbIe SKCIEPHMCHTH! NOSBOJIAIOT 3aKJIIOUHTb, YTO NOABeeHHe HCcuJe- 
OBaHHbIX SIMMJIeMTOeHHBIX BelllecTB — TMpaMufoHa H KamM@opHoro MacJia — 
pAMO K TOJIOBHOMY MO3ry *XHBOTHOTO B YCJIOBHAX IlepeKpeCcTHOrO KpOBooOpa- 
[CHHA Kak TIpaBHO COMpOBOxXaeTCA pasBUTHeEM MPHCTYNOB SMMVJeMCHH 3Ha- 
UTeJIbHO pexKe, UCM IPH BBeJeHHH TeX 2%Ke BelleCcTB B OepeHHylo BeHy (KOrJa 
HH TlolajaioT B TepBylo o4epesb Ha pellelTOpHble MOA cepa HW MerkKux, 
MO8ra 2KMBOTHOTO MpakTH4eCKH He AOCTHTaloT WIM AOCTHTAIOT JIMIIb B NO{MO- 
OroBbIx 03ax). Ham mpefcTapsiaetca, YTO B MeXaHH3Me pa3sBHTHA KamopHoH 

IIMpaMHAOHOBOH IKCHePHMEHTAJbHOM SMIMJeNCHHN Beflyiee 3HaYeHHe MOJKHO 
BITh TpHMMcaHO He IPAMOMY BJIMAHMIO STHX BeIeCTB Ha MOSI, Kak OObIUHO 
DHHUMaeTCA OOJIbIIMHCTBOM aBTOPOB, a pedIeKTOPHOMY JleHCTBHIO HX Yepes 
eHeNTOPbl, paciOJIOKeHHble BIpyAHOM MOMOcTH. ITO 3akMOYeHHe MpecTaB- 
AeTCA HaM ellle OOIee BEPOATHBIM HM MOTOMY, TO B padoTe, BbINOJIHEHHOH B yCJIO- 
AAX Mlepy3HpOBaHHA KHUIeUHOLM MeTIM, HaMH ObIIO yCTaHOBsIeHO, YTO NHpa- 
WOH HW KaM@OpHOe MaCJIO ABJIAIOTCA PasparxKUTeAMH JIA XCMOPelleMTOPOB. 


Uucruryt dusvonorun um. HU. II. Ilapaopa TlocrymHu10 
Axajlemuu HayK CCCP 5 V 1956 


WHMTUPOBAHHAA JIMNTEPATYPA 


1Y. A. Canos, Boast. 9Kcn. 6von. nu meq., 35, 4, 40 (1953). * Dy (Cher Ones 
Boxunos,H. leoprues, Coppem. meg., Cons, 5, 26 (1952). 
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Jloxnayn Akayemuu nayx CCCP 
1957. Tom 112, Ne 5 


IMBPHOJOTH $ 


B. H. KAHTOPOBA 


THM CTPOEHHA MJIAWEHTbI KOPOBbI (BOS TAURUS) 


(II pedcmaeneno akademuxom H. H. Ilmaaveaysenom 29 X 1956) 


B knaccupukalluu cTpoeHHaA MuialexT, mpeqoxweHHoK Tpoccepom (°), Tu 
CTpOeCHHA ONpesesAeTCH COOTHOCHTEJIbHbIM PpaCIOJIOKeHHEM B JalleHT 
‘KallMJWIAPOB C MaTePpHHCKOM M 3apObIeBOK KPOBbIO, Mey KOTOPbIMU Ipc 
HCXOMHT OOMeH BeLLeCTB MaTepH HW 3apoybuua. Mopdo-dusnonornyeckHi NpHH 
LMI, MOJIOKeHHIM B OCHOBY STOH KaccupuKallHH, OOecnedHs el WMpoKoe pH 
3HaHve cpesu MopdosoroB HW H3HOJOroB. 

I]nauenta 2%KBauHbIX OoTHeceHa TpoccepoM K CHHJIECMO-XOpHaJIbHOMY THI) 
B 9TOM THII€ KpOBb MaTepH UM 3apOfblllla pasesleHa NATbIO CIOAMH TKaHeH. C 
CTOPOHBI 3apoOfblilla STO SHAOTEIMM KalWJIAPHbIX COCYOB XOpHoHa, CoeAMHH 
TeJlbHad TKaHb HM INMTeIMHM XopHoHa. B MaTepHHCKOM YaCTH MwaleHTb! Onaro 
apA PaspYWIEHHIO MaTOUHOTO SMHTeIMA B KaYeCTBE Pasfe/AIOULUX COEB CO 
XPAHAIOTCA JIMUb COCMMHUTEIbHAA TKAHb MATKM WM SHAOTEMMM MATOUHBIX Kann 
aspos. Touka 3penua [poccepa HaxoQuT NOATBep*KeHHe B aHHbIX MHOTHX ak 
TOPOB, OTMeUaIOWIMX MereHepallHio MATOUHOTO SIIMTeIA B MaleHTe KOPpOBI 
(7,13,18) w ap. OfHaKO B HEKOTOPHIX HCCEOBAHHAX CTPOCHHA MJlalleHTbI KOPOBI 
yKa3bIBaeTCA Ha MOMHOe COXpaHeHve MaTOUHOrO snMTeIHA (9,17) HAH roBopuTc: 
JIMIIb O HE3HAUHTEJIbHBIX ero H3MeHeHHAX (1,3). [lostomy nwalleHTy KOPOBbI 3TH ak 
TOPbl OTHOCAT K 9SIIMTeNIHO-XOpHasbHoMy TuNy. CyuecTByeT TakxKe MHEHHE, UT 
TilalleHTa KOPOBbI B HavaJie pasBHTUA ABJIACTCA SJMMTEHO-XOpHasbHOH, a HOTO! 
CTaHOBHTCa CHHecMO-xopHabHoH (*,1°). Mocman (14) ropopuT oO cMelIaHHO! 
STIMTeIMO- MK CHHJCCMO-XOpHaJIbHOM CTPOeHHH STON WialeHTbl. ABTOPbI, Cur 
TaIOULHe NalleHTy KOPOBbI CHHJECMO-XOpHaJbHOH, MO-pasHOMy OMpefenstoT cpc 
KM pa3spyWleHHA MaTOUHOrO SIMTeHA, a MOTOMY HW BpeMA (OPMHPOBaHHA CHE 
JECMO-XOPpHMaJIbHOCTH. Tak, 10 JaHHbIM Uaunra (*), MaaleHTa KOPOBbI CTAHOBHTC: 
CHHJeCMO-xXopHaJIbHOH Ha 40—50 cytTkH OepemenHoctTu; Kapramiospa  ¥ 
Jla3apenko ('°) cantar aTy WalleHTy CHHeCMO-xXOpHaNbHOM TOMbKO C KOHIL 
yeTBepTOrO MecsIla OepeMeHHOCTH. 

Sayauel apTropa JaHHOH paGorbl OblIO BLIACHeHHe THMa CTPOeHHA Maller 
Tbl KOPOBbl Ha OCHOBe CHCTeMATHYeCKOPO H3yYeHHA ee pasBUuTHA. Syecb GyJe 
PaCCMOTPeH BOIPOC O COOTHOCHTEIbHOM pacnOsIOKeHHH B WaleHTe Kav 
pOB C MaTepHHCKOM HM 3apObIUeBOH KPOBbIO, UTO ABAAeTCA pemlarouluM 
ONpeeeHHH THA CTPOeHHA TMWaleHTHI. 

B KayecrBe MatTepHaJla JIA STOW paOorTbl Obi HCMHOMb3OBaHbI WaleHuTbl C 
39 TeIOK Ka3axCKOl NOpobl KpymHoro poraToro CKOTa, HaxOAAMMXcA Ha pas 
HbIX CTayMaAx OepemeHHOCTH — OT KOHIa NepBoro Mecalla 10 KOHeL JeBaTorc 
22 1lalleHTbl BCeX H3Y4AeMbIX cTaqui pasBUTHA ObIJIM JaTHpOBaHLl. Bospac 
OCTAJIbHbIX IIJIaWeHT ONPeMeMAICA 10 YPOBHIO PasBUTHA 3apofbMe U MONO! 
Kpome lalenT W3y¥alOcb TaKxKe CTPOCHHe MATOK HeMOKPbIBABLUIMXCA MON 
BOSPeJIbIX TeMOK. MukpockorMyecKoe CTPOeHHe MalleHTbl H3ydaocb Ha carHi 
TaJIbHBIX HM PPOHTAJbHbIX Cpe3saX YUACTKOB MWaWeHTOM HM Ha TMoMepeyHblx cpé 
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Puc. 1. MexkanuTemnaibHble KanuJWIApbl B XOPHOHe: @— Ha 93 CyTKH OepemeH- 
HocTH (OK. 12, 06. 40x); 6 —Ha 5 Mecatle GepemennoctH (OK. 8, 06. 40x); 
6—Ha 8 mecaue GepemenHocTH (oK. 10, 06. 40x, ymeHbI. B 2 pa3a) 


Puc. 2. U3menenve SNHTeIHA Ha HCTabHbIX KOHMAaX CeNnT KapyHKy.1a: a'— Ha 4 Mecate Gepemex- 
HOCTH; 6 — Ha 5 Mecale OepemeHHocTH (OK. 8, 06. 40x) 


3aX MEKIAWCHTOMHbIX yUaCTKOB XOPHOHa HM MaTkKH. [Ipenapatbl oKpawmMBauch 
PKEIE3HbIM TEMATOKCHJIMHOM TelijenraliHa, a8aHOBbIM MeTOJIOM 110 Tetjeuratiny, 
imo Merogqy Maopn HB HeKOTOpbIX CJTyYaAX METHJIOBBIM 3eJICHBIM C IIMpOHHHOM. 

@opMupoBaHue MMaleHTOM y KOpoBbl HauMHaetca c 27 CyTOK OepemeHHocTH, 
Kora Ha NOBEpXHOCTH XOPMOHa, Ha yUacTKaX, pacNONOMKeHHbIX NPOTHB MaTOU- 
HBIX KaPYHKYJOB, NOABIAIOTCA NepBble 3a4aTKM KOTHMeOHOB AMaMerpom He 
Somee 3 MM. OTH MepBUYHbIe KOTHIeAOHbI OOpasoBaHbl BaJIMKOOOpasHbIMH BbI- 
CTyiaMH COMATOIJeBpbl H SKTOAePpMbl XOPHOHA H NMOABJAIOTCA Mpexye Bcero 
B TOM OONACTH XOpHOHA, KOTOpad HaxoAuTesA OKONO 3apombiua. B pore xopvoua, 
CBOOOAHOM OT 3apOfblilla, NepBbIe KOTHJICAOHbI MOABAIOTCH HUI Ha 43 CyT- 
Ku Oepemennoctu. K Kony BToporo Mecalla GepeMeHHOCTH KOTHeLONI OOBIUHO 
oOpasoBaHbl 10 BceMy XOpHOHy. ‘ 

Ha 37 cyrku OepemenHocTu Ha BaIMKaX TMepBbIX KOTHJIEIOHOB yxKe ccpopMi- 
POBaHbl epBuuHbIe BOpcHHKH. B 9To xe BpeMa Ha ra\KoH AO Toro NOBepxHOCTH 
MaTOWHBIX KapyHKyJIOB OOpasyiOTcs BbICTYIIbI CIM3HCTOH OOONOUKH, cTaHoBs- 
myMecsd celltaMH KapyHkywa. Mexkjly BbiIpoctaMH Cent KapyHKysla Haxo,saTcs 
yryOleHuA — KpHOTHI, B KOTOpbIe MorpyKalorcsA NepBHUHbIe BOPCHHKH XOpH- 
OHA, UTO BeeT K POPMHPOBaHHIO MyaweHToMbl. MarKa KOPOBbI MMeeT OKONO 
100 KapyHKys0B, KaxkK{bIli U3 KOTOPHIX, COeAMHANCh C KOTHeAOHOM, OOpasyer 
Tiiawenty. [losromy mmauenta KopoBbl (MH Apyrux %KBaUHBIX) Oblia Ha3BaHa 
MHOxecTBeHHOH (1°), OqHako MwaleHTOM VY KOpOBbI JOJDKHbI CUMTaTECA He 
TOJIbKO IJale@HTOMbI, HO H M@XIVJIalleHTOMHbIe OOaCTH, TaK KaK MH BHUX HabwI0- 
WaercH BpeMeHHoe coeWHeHHe MaTKH H xXOpHoHa HU mMpoucxo_uT o6- 
MeH BelIeCTB Me2Ky MaTepbto H TIJIOJOM. 

Y>Ke B KOHIe NepBoro Mecalla OepemMeHHOCTH, T. e. 10 OOpa3s0BaHuA NaleH- 
TOM, 4aCTb KallHJIJIApOB XOpHOHa pacmOslaraeTca HeMocpefcTBeHHO TO, ero 
STIMTeIMeM, a C KOHIa BTOpOro Mecsiila GepeMeHHOCTH Ha BOPCHHKaX KOTHJeO- 
HOB OT/CJIbHbIC KAaNMIMAPbl HAYHHAIOT BAaBATHCH B pee! SUMTeENUA XOpNoOHa, 
pacnoularascb MexKly ero KJIETKaMH, TO BeeT K MOABJICHHIO TAK Ha3bIBaeCMbIX 
M@XKIMNTeEIHAIbHbIX KanHJApoB (puc. 1, a). CymlecrBoBaHHe MexKSTIUTeIHaJIb- 
HbIX KallHJJIAPOB B XOPHOHE KOPOBbl OTMeuaOCcb UH paHbule (1, 9, 1%), OHaKo 
ABTOPHI JIMIIb KOHCTATHpOBaJIH STOT (akT, He IipHAaBad eMy HHKakoro onpe- 
JleJIeHHOrO 3HaveHHA HW He OTMeuaA, Ha KAKHX CTaJUAX GepeMeHHOCTH STO ABJe- 
‘HHe HaOsOflaeTCA H HaCKOJIbKO OHO paciipocTpaHeHo. Ilo MOHM JaHHBbIM, KO- 
JIMUECTBO M@XKSIUTEMMAIbHbIX KallHJJIAPOB OCOGCHHO YBeEMMUMBAeTCA C MATOFO 
Mecsila GepeMeHHocTH. Bombe Bcero HX HaOOaeTCA B WeHTPabHbIX OOsa- 
CTAX [saueHTom (puc. 1, 6, 6). Hekoropple 43 MexITMTeHaJIbHbIX KalHJJA- 
POB XOPHOHA BbIXOAAT MOUTH Ha CaMYy!O MIOBEPXHOCTh STMTEMHA, OTACMAACh OT 
MaTepHHCKOM WaCTH MialeHTbl JIMIb TOHYAHIUHM CJIO€M MpOTONMa3MbI KJIeTOK 
gnutTenua. CnellyeT OTMeETHTh, OMHAKO, YTO MOMHOTO OOHAKEHUA KallMJLIApHbIXx 
cocyoB XOpvoHa HHKOra He HaOsOMasocb. ; 

Takum o06pasoom, B KOTHJeOHaXx Kall JIAPbI 3apOAbIMeBOH MaeHTbI OTAeJe- 
HbI OT MATePHHCKHX TKAaHel laWeHTbl TOJIbKO STMTeMeM XOpHOHA, a MHOrsa 
‘BCerO JIHIllb TOHKHM CJIO€M IIPOTOMNAa3MbI erO KJIeETOK — B 3aBMCHMOCTH OT 
MecTa B IlaleHTe HM OT cTaqun OepeMeHHOCTH. © 

B KapyHKYJApHbIX OONaCTAX MATePHHCKOH YaCTH TaleHTb! KallMJWIApbI 
TakxKe MOLT MepeMewlaTbcA MOA SMMTeENMM, KaK y2KE yKa3bIBaOCh B MMTepaType 
(1, 1°). OqHaKo STOT Mpomecc He HMeeT MaccoBoro paciIpocTpaHenHA. Bombe 
YaCTbIO KapYHKYJAPHble KaNHAMAPbl OTeeHbI OT SMMTEMMA COCAMHHTEbHOU 
‘rkanbio. [IpuOnuxKeHve KalluJIApOB MaTKM K TKaHAM JOYepHeM YacTH Tvlalen- 
Tbl, OCYMIECTBUIAIOMeecH B TeyeHHe GepeMeHHOCTH, OOeceuMBaeTCA B OCHOBHOM 
W3MCHCHHAMH, MpOHCXOAAUIMMH B 9nMTeIMM KapyHKysoB. Jo KOHIla BTOporo 
Mecatla OepeMeHHOCTH CenTbI HM KPUMTbI KapyHKYyJIOB MOKPbITb! paBHOMepHBIM 
‘KyOuueckuM 9mMTeMem. C Hataua TpeTbero Mecsilla OepemenHocTH B MOBepXHO- 
CTHOM OOacTH KapyHKYJ0B SIMTeIMM, NOKPbIBaIOIIMM BepIuMHbI CelT, HadiHaeT 
w3mMeHaTbcd. B caMblxX JMCTaIbHbIX yUaCTKaX CeNT Ke€TKH SIMTeIMA CHavasa 
CTAHOBATCA WHIM ApHYeCKHMH, a MOTOM MOryT paspacTaTbCA B HECKOJIbKO Psi- 
JOB, OOpasy# Ha MOBepXHOCTH CelTHI HeUTO BpOe WanoyKH, COCTOAILEH HS a 
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HOOOpasHbIX MO (OpMe KJeTOK, aKTHBHO JenaMlMxca (puc. 2, a). Ilo 6oxar 
OT STHX paspacTaHH KeTKH SMMTeIMA HadMHaloT YIIOlaTEcA (puc. 2, @) 
YIWJIOWeHHe KJETOK SMMTeIMA BeeT K UX YACTHYHOH JereHepallM U K oOHaxe 
HHIO COCIMHUTeEIbHOM TKAaHH, YTO ACHO OOHApyKUBaeTcA C NATOrO MECAlla | 
nporpeccupyer K KOHUy OepemenHoctTu. PaspacTaHua SMMTeIMA Ha AMCTAJbHBL 
KOHUAaX CeNT HMHOra CyUIMBaIOTCA, TaK%Ke OFOMNAA COCAMHUTEIbHYIO TKaHl 
IOBEPXHOCTH CeNT, MOXOOHO TOMY, Kak 9TO onvcaHO y Kaptamoson u Jlasapex 
KOat”). 
Takum oOpasom, 06a IlyTH H3MeHeHHH SIMTeIHA Ha BepWMHaX CelT KapyH 
KYJIOB MOrYT BeCTH K YaCTHYHOMY OFOJIeHHIO HX COeMHUTebHOH TKaHH. B pe 
3ybTaTe STOrO KallWWApbl MOBepXHOCTHOM OOMacTH KapyHKyJIOB MeCTaMI 
OKa3bIBaIOTCA OTJCJICHHBIMM OT JOUepHeH YaCTH TaleHTbl JIMIUIb MpOCJOMKOL 
COCHHUTEIbHOH TKAHM, JIMWeHHOM sNHTeIMA. OHakO YaCTb BePLWIMH CeNT Ka 
PYHKYJIOB OKAa3bIBaTCA MOKPBITOM SIMTeIHeM [are B MOC Je He MecALb! OepeMen: 
HOCTH. 

Ha cebMoM-JeBATOM Mecallax OepeMeHHOCTH yIIOWleHHe WH YacTH4Has 
JlereHepalluaA KueTOK KapyHKYJAPHOrO SMMTeEIMA HaOsOMaeTCA HE TOMbKO Hé 
BePUIMHaX CelT, HO HM B HEKOTOPbIX KPHIITaX CaMOH NOBepXHOCTHOM OONacTy 
KapyHkyvioB. B Oonee rutyOokHx OOacTax SIMTeIMH CeNT M KpHNT KapyHKy 
JIOB MOUTH He H3MeHseTcaA. Ha yeBATOM Mecalle OepeMeHHOCTH KyOnyecKuHE 
KJIeTKH 9TOrO SMHTeNHA JIMUIb HEMHOTO yIJOULarorcs. 

Takum o6pa30M, BO BTOpOH MOJOBHHE OepeMeHHOCTH B MOBEPpXHOCTHOM 06: 
JaCTH TlaleHTOM MexKjly MaTepHHCKHMH UM JOYepHHMH Kall JIApaMu MecTaMy 
HAXOMUTCH JMUIb MpOciohKa KapyHKYApHOK COEAMHUTEJIbHOM TKaHH WM TOHYAL: 
WH COM MpOTONMasMbI KIeTOK XOpHabHOro snuTeIMA. Ilolb3syacb TepMHHO- 
jlorvet Tpoccepa, MOXKHO CKa3aTb, YTO B STHX YUACTKaX Mey MaTepHHCKHMA 
MW JOYePHHMM KallusaApaMH cCO3faloTCA OTHOWeHHA, OMM3KHe K CHHeCMO- 
9HAOTeEMAIbHbIM, Te KpOBb MaTepH HM KPOBb IlOJa pasfeienbl TpeMaA cOs- 
MH TKaHeli, CCIM He CUHTATh TOHUAIMeH MpOCMONKH MpOTONMa3MbI SMMTeIMaJb- 
HbIX KJIeTOK xopvoHa. B OCHOBHOM 2Ke Macce MaWeHTOMb! pasjeJIAIOWIHX COeB 
Oobile U3-3a COXPpaHeHHA KapyHKYJAPHOrO SIMTeENMA, M OTHOWCHHA Mexy 
KPOBbiO MaTepH HM WOfa ONM3KH K SIMTeEMMO-2HAOTeIMAaJbHBIM. 

B MexIalleHTOMHbIX OOacTAX COOTHOCHTeJbHOe pacnowoxweHHe W1alleH- 
TAPHbIX KallHJIAPHbIX COCyOB HHOe. Kanusuiapbl XOpHOHa 3yecb He Tlepeme- 
Wlalorcsd B Mpeesb! SIUTeMUA, A pacNosararorTcsA HeMocpescTBeHHO NO, HUM. Ma- 
TOUHBIM SIMTeIMM MeXKKAPYHKYJIAPHbIX OOJIacTel CO BTOPOH NOJIOBHHbI MepBoro 
Mecalla OepeMeHHOCTH JO CepeHHbI TpeTberO COeAHHEH Ha HEKOTOPHIX yYacTKaXx 
C XOPHaJIbHbIM SIIHTeNMeM. OTO BeeT K OYAPOBBIM PaspylIeHHeM MeKKapyH- 
KYJIAPHOFO MaTOUHOLO SMHTeHA, KOTOPbIH BOCCTAHaBJIMBaeTCA B OCHOBHOM JIHIIb 
K KOHLY YeTBepTorO Mecalla GepemeHHocTH. IlosTomy B MexKNWaWeHTOMHBIX 06- 
JIaCTAX MATEPHHCKHe H AOvVepHHe KaMHNAPb! PacnOMO*Kenbl HanuOoee ONH3KO 
Apyr OT Apyra B MepwoA coequHeHuA XOpHOHA HM MAaTKH B Mectax ou4aroBoro 
paspyulieHua MaTOuHOrO snHTemua. Bo BropoH NOOBHHeE G6epemeHHOCTH, 
KOrla MaTOYHbIH STHTeMH MOJHOCTbIO BOCCTAHOBJIEH H OOHMIbHaA ceKpelua 
MaTOYHOrO MOJIOKa pa3fesaeT XOPHOH HM MAaTKY, MATOUHBIe Hw jouepHHe 
KalIMJJIAPbI Me2KIIIALeCHTOMHBIX OO/IaCTeH pasnOO%KeHb! HavOoee JaseKO [pyr 
OT Apyra. 

CoriacHO H3JIOX%KeHHOMY, CTpoeHHe TyialleHtpr KOpoBbl MeHseTCH Cc pas- 
BHTHEM OepemeHHocTH HW IPH STOM pa3IH4HO B Pa3sHbix ee yuacTKax. OfHako HH 
Ha OAHOH M3 CTaMM pasBUTHA 9Ta NWWaleHTa He moxKerT ObITh OTHECeHa HH K 
STIMTEMO-XOPHaJIbHOMY, HH K CHHJeCMO-XOpHaJIbHOMY TuIaM KaccnukalnH 
I'poccepa: KallMJWIApbl C MaTepuNCKOli HM NOVepHeH KPOBbIO pasfeseHbI B Heli He 
IN€CTbIO WIM MATbIO COAMM TKAaHel, KOTOPbIMH XapaKTepH3yIOTCA STH THIIBI, 
a MCHBIIHM KOJIMYECTBOM COeB. BpicKasaHHoe 3J[ecb MHEHHe O HeEYAOBJIETBOpH- 
TebHOM OlpefeneHHu Tpoccepom THMa CTpoeHHA MWwalleHTbI KOPOBbI COBMaja- 
CT C BbICKA3bIBAHHAMM HECKOJIBKUX AaBTOPOB 06 omHOoUHOCTH KNaccnpuKaluA 
[poccepa B OTHOMICHHH HWaleHT HEKOTOPBIX 2%KBAYHBIX HW HeKBAYHbIX KOMbITHBIX. 
Takozo MHenne Tonpqurrelina (°) 1 Xuruura (8) B OTHOWIeHHU TWaleHTbl CBHHDH, 
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Kposauura (*') B OTHOWeHHH NaaleHTbl anTHonbt Gazella rufifrons Gray u 
Bapkpodta u Bappoua (*) B OTHOMIeHHH WwaleHTbI OBIT. 
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